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1 INTRODUCCION 
La Universidad pose unas instalaciones, que por sus dimensiones y 
funcionalidad, conllevan un consumo de electricidad muy importante, las principales 
fuentes de consumo son: 
- Iluminación. 
- Ascensores. 
- Equipamiento de laboratorio (hornos, ordenadores, maquinas, 
maquinas de mecanizado…) 
- Equipos de tratamiento del aire (calefacción y aire 
acondicionado). 
Es este último punto en el que nos vamos a fijar con mayor atención, ya que 
sobre todo en épocas más calurosas, cuando los equipos de frio están dando el 
máximo es cuando el consumo de electricidad se dispara. 
El resto de elementos también son importantes pero es en este punto donde 
creemos que se puede optimizar el uso de los mismos, ya que en el resto por su 
funcionalidad, esta mas restringido su racionalización. 
Por ello en este proyecto hemos decidido abordar el tema del consumo 
eléctrico de los equipos de frio del Campus de Antigones. 
1.1 Objetivo 
 
El Objetivo Principal de este proyecto es la monitorización remota de variables 
eléctricas en consumos de equipos de climatización en el Campus de Antigones. 
Para ello se han utilizado un equipo registrador conectado al embarrado del 
cuadro que alimenta a los mismos, junto con un pc industrial conectado al 
registrador a través del cual programamos y obtenemos los datos que mide el 
analizador trifásico. Una vez conseguido la comunicación con el equipo registrador, 
accedemos al pc industrial de manera remota con la ayuda del software 
TeamViewer. 
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2 DESCRIPCIÓN DEL EQUIPO 
 
2.1 Fluke 1760 
 
El registrador analizador trifásico utilizado para las medidas eléctricas ha sido 
uno de la marca fluke, concretamente el fluke 1760. 
El analizador trifásico de calidad eléctrica Fluke 1760, conforme a la clase A 
del estándar IEC 61000-4-30, se ha diseñado para realizar análisis de calidad 
eléctrica avanzados, así como comprobaciones de conformidad. Pensado para el 
análisis de sistemas de distribución de electricidad industrial y de servicio público, en 
redes de media y baja tensión, este analizador de calidad eléctrica ofrece flexibilidad 
para personalizar umbrales, algoritmos y selecciones de medidas. El analizador de 
calidad eléctrica 1760 captura la información más detallada de los parámetros 
seleccionados por el propio usuario. 
 
  Fig. 1: Registrador analizador trifásico Fluke 1760 
 
Se pueden consultar los manuales de uso, mantenimiento y los datos técnicos 
del equipo en los ANEXOS  de este proyecto. 
Como principales aplicaciones del registrador podemos destacar las 
siguientes: 
Análisis de perturbaciones detallado: Capaz de realizar un análisis de 
transitorios de alta velocidad e identificar la causa del funcionamiento incorrecto de 
los equipos para su posterior reparación y mantenimiento predictivo. La opción de 
transitorios rápidos, con su rango de medida de 6000 V, permite capturar pulsos muy 
cortos, provocados, por ejemplo, por la caída de rayos. 
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Verificación de la calidad del servicio conforme a la clase A: Valida la calidad 
del suministro eléctrico en la entrada de servicio.  
Correlación de eventos en distintas ubicaciones: Mediante la sincronización 
con hora GPS, se puede detectar rápidamente dónde se originó la avería, ya sea 
dentro o fuera de las instalaciones. 
Separación galvánica y acoplamiento de CC: Permite realizar mediciones 
completas en sistemas eléctricos distintos. Por ejemplo, localización de averías en 
sistemas de alimentación ininterrumpida con registro simultáneo de la tensión de la 
batería y la salida de potencia. 
Estudios de calidad eléctrica y potencia instalada: Evalúe la calidad eléctrica 
para validar la compatibilidad con los sistemas críticos antes de la instalación y 
verifique la capacidad del sistema eléctrico antes de añadir ninguna carga. 
Como vemos la capacidad del equipo es inmensa, pero nosotros en esta vez 
solo lo utilizamos como analizador de redes. 
 
2.2 PC Industrial 
 
Este Pc, es un ordenador común, el cual utilizamos de intermediario entre el 
Fluke y el usuario que quiera obtener comunicación con el registrador. 
La función de este ordenador es la de soportar el software necesario y 
especifico para Fluke y a través de el poder controlar, programar recoger y obtener 
los datos medidos y ala vez de servir de intermediario entre el registrador y el 
usuario remoto. 
Como podemos observar en las imágenes posee un aspecto más robusto que 
un ordenador común, ya que esta diseñado para estar en ambientes industriales. 
A este ordenador se le ha acoplado una fuente de tensión continua  necesaria 
para su alimentación. 
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Fig. 2: Detalle de Pc Industrial y fuente de alimentación. 
 
El Pc posee el sistema operativo Windows XP, y el software asociado al 




TeamViewer es el software utilizado para acceder remotamente al Pc 
Industrial. Es un programa con versión gratuita muy intuitivo pero a la vez muy 
potente. 
No requiriere configurar el router, firewall o lo que el ordenador use para 
conectarse a internet. Normalmente estos programas escuchan en un puerto, y eso 
requiere que ese puerto esté abierto y re direccionado a nivel de firewall.  
No requiriere instalación. Para el usuario que quiere conectarse al Pc 
Industrial no es necesaria su instalación, puede iniciar sesión sin problemas, solo 
tiene que instalarse en el Pc Industrial que queremos motorizar remotamente 
Posibilidad de enviar y recibir ficheros. Además tiene un chat sencillo que 
permite interactuar con la persona que está en el otro lado. La velocidad de 
transmisión es aceptable, el ratón lo pueden mover los dos, no es exclusivo. 
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Fig. 3: Software TeamViewer 
La descripción de utilización del programa en nuestro proyecto se mostrara en 
el apartado de descripción del funcionamiento. 
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3 DESCRIPCIÓN DEL FUNCIONAMIENTO 
3.1 Adquisición de datos 
 
El proceso para la toma de datos es el siguiente:  
Las variables a medir, en nuestro caso tensión e intensidad, son obtenidas 
por el registrador (Fluke 1760), las conexiones y la configuración se verán en el 
siguiente apartado.  
Posteriormente, el Pc Industrial, en comunicación con el Fluke recibe los 
datos de forma directa y continua. Y por ultimo el usuario mediante control remoto 
del Pc Industrial recoge los datos y los analiza. Para entenderlo visualmente hemos 
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3.2 Conexión Remota 
 
En primer lugar, tendremos que instalar el programa TeamViewer en el Pc 
Industrial, este programa se puede descargar gratuitamente desde la página oficial 
www.teamviewer.com. Instalamos el programa, cuya instalación es muy sencilla he 
intuitiva. 
Una vez instalado realizamos una configuración básica del programa para 
establecer los parámetros deseados en nuestra conexión remota (esta configuración 
la describiremos en el apartado de configuración y conexiones). 
La conexión remota a través de TeamViewer es muy sencilla: 
- Descargamos el ejecutable de instalación de TeamViewer y lo ejecutamos 
 
 
Fig. 5: Inicio de TeamViewer Paso 1 
 
- Fijamos la opción de iniciar y le damos a siguiente 
- Aceptamos los términos de la licencia y le damos a siguiente 
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Fig. 6: Inicio de TeamViewer Paso 2 
 
- Observamos la pantalla principal del programa donde nos indica los datos 
de nuestro ordenador( ID y contraseña) y nos pide los datos del ordenador 
que queremos controlar, en nuestro caso el Pc Industrial 
 
 
Fig. 7: Inicio de TeamViewer Paso 3 
 
- Escribimos la ID y la contraseña del Pc Industrial y nos conectamos 
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Fig. 8: Inicio de TeamViewer Paso 4 
 





3.3 Tratamiento de los datos recogidos 
 
Para el análisis de los datos, el propio programa de Fluke, PQ Analyze pose 
una serie de modos en los que puedes observar directamente los datos recogidos, 
en tablas, graficas…etc.  
A partir de los datos memorizados por el registrador, podemos obtener todo 
tipo de datos eléctricos: tensiones, intensidades, potencias activas, reactivas, 
sobretensiones, armónicos, huecos de tensión, picos de intensidad… de forma 
instantánea, media, eficaz…Y todos estos datos en forma de históricos, graficas, 
tablas y de forma muy visual. 
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Fig. 9: Detalle los datos memorizados durante un ciclo de medida. 
 
 
Fig. 10: Detalle de una grafica con PQ Analyze 
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En nuestro caso hemos preferido descargar las mediciones como archivo de 
datos y moldearlos al gusto con otro programa, como Excel. 
En el apartado de análisis de los resultados veremos en mas detalle los datos 
obtenidos y su representación en graficas he históricos. 
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4 CONFIGURACIÓN Y CONEXIONES 
Ahora procederemos a detallar las conexiones de los equipos necesarias y la 
configuración y programación del software utilizado, para lo cual dividiremos la 
información en dos grandes apartados, en el primero de ellos (4.1) hablaremos de 
las conexiones realizadas y en el segundo (4.2) hablaremos de la programación del 




En el apartado de conexiones vamos a realizar una división en dos sub-
apartados, por un lado hablaremos de conexiones informáticas, aquellas que 
interconectan el hardware entre si y  con los elementos externos, y por otro lado 
hablaremos de conexiones eléctricas aquellas que se realizan entre el equipo 
registrador y la instalación a medir. En la figura 10 podemos ver la disposición del 
equipo en la sala: 
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a) Conexiones informáticas 
Estas conexiones giran entorno al PC Industrial, ya que podríamos hablar del 
cerebro de la instalación. A este le llega una conexión LAN, tres conexiones USB, 
una conexión hacia el monitor y una conexión de alimentación. En la figura 11 
podemos ver en detalle la disposición de las conexiones. 
 
Fig. 12: Detalle de la conexiones del PC Industrial 
 
A través de la conexión USB conectamos en teclado, el ratón y el dispositivo 
USB-LAN mediante el cual obtenemos una nueva tarjeta de red que nos facilitará la 
conexión a Internet.  
 
USB y LAN 
Alimentación 
y Monitor 
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Fig. 13: Detalle de la conexiones del PC Industrial (2) 
 
Por el puerto de Red, nos conectamos de manera directa al Registrador 
(Fluke) mediante un cable de red cruzado (crossover), este detalle es muy 
importante para poder establecer la conexión entre el PC y el Fluke. 
 
               










Cable de red 
crossover hacia 
el PC 
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Y por ultimo tenemos las conexiones del monitor a través de su puerto y la 
alimentación, proporcionada por una fuente de 24V. 
 
b) Conexiones eléctricas 
Consideramos, como hemos dicho anteriormente, conexiones eléctricas esas 
que salen del registrador hacia el elemento a medir, en este caso embarrado de la 
sala de maquinas. En la figura 14 podemos observar la disposición general de las 
conexiones eléctricas salientes del registrador. 
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Las conexiones eléctricas en el embarrado se dividen en dos: 
- Bobinas de intensidad (hasta 1000 A), dispuestas una en cada fase como 
podemos ver en la figura 15. 
 
 
Fig. 16: Detalle de la bobina amperimétricas en barras 
 
- Pinzas de tensión (230/400V) dispuestas entre fase y neutro, como se 
observa en la figura 16. 
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En el apartado de configuraciones vamos a realizar una división en dos sub-
apartados al igual que en el apartado de conexiones, por un lado hablaremos de la 
configuración de TeamViewer y por otro lado hablaremos de la configuración del 
programa PQ Analyze. También cabe destacar la configuración realizada sobre el 
PC industrial, al que se le realizo una configuración en su BIOS para evitar la 
desconexión en caso de micro cortes de electricidad o cortes de luz programados 
por la universidad, por tanto la BIOS se configuro para que arrancara ante un fallo en 
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a) Configuración del programa de control Remoto (TeamViewer) 
La configuración de TeamViewer es muy sencilla. Una vez arrancado el 
programa, en la barra superior del menú, seleccionamos extras; 
 
Fig. 18: Pantalla principal, selección de la pestaña “Extras” 
 
Dentro del menú Extras, en Opciones existen varias opciones a configurar: 
General, Seguridad, Control Remoto, Reunión, Ordenadores y Contactos, 
Conferencia de audio, Video, Invitación personalizada y Avanzado. 
Pero las opciones importantes a configurar son: 
- Seguridad: donde estableceremos una contraseña, para que cualquier 
ordenador sea capaz de controlarlo, a través de esa contraseña. 
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Fig. 19: Menú Extras, Opciones, Seguridad. 
 
- Control remoto: seleccionaremos que la calidad sea automática, ya que si 
optimizamos la calidad la velocidad de transferencia de archivos será muy 
lenta 
             
Fig. 20: Menú Extras, Opciones, Control remoto. 
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Y con estas pequeñas modificaciones, el programa TeamViewer esta listo 
para poder llevar el control remoto del ordenador de manera sencilla e intuitiva.  
 
b) Configuración del software controlador del Fluke (PQ Analyze) 
En primer lugar, decir que el programa PQ Analyze es el programa asociado 
con el registrador Fluke  1760 y el programa desarrollado para el uso del mismo. 
En cuanto a la configuración del programa, nosotros realizamos la misma 
para adecuarla a nuestros objetivos principales. 
Esta configuración va orientada en dos sentidos;  
- ¿Qué deseamos medir? 
- ¿Cuándo  y cuanto tiempo queremos que se produzca esa medición? 
Estas dos cuestiones son las que hay que tener en cuenta ha la hora de 
programar la toma de datos.  
Así en cuanto a la primera cuestión, nuestro objetivo es obtener datos de 
potencia consumida, posibles huecos de tensión y los armónicos más destacables. 
Por otro lado, deseamos que esta medición se produzca en un tiempo 
determinado, es decir, que la potencia se esté midiendo cada minuto durante las 24h 
del día y queremos que se registre unos pocos ciclos nada mas, los huecos de 
tensión queremos que se registre lo que sucede antes durante y después de los 
mismos y en cuanto a los armónicos en el instante de arranque y parada de las 
maquinas de mayor consumo. 
A continuación indicaremos paso a paso, una vez sentados los objetivos de 
nuestra medición, el proceso de configuración del programa. 
En primer lugar tenemos que poner en comunicación el registrador con el PC, 
esta comunicación se realiza a través del cable cruzado de Ethernet. Con el 
arranque del programa PQ Analyze, nos aparece en la pantalla principal un menú en 
la parte superior, donde pincharemos en la pestaña de Transferencia – Fluke 1760- 
Dispositivos de búsqueda. 
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Fig. 21: Pantalla principal del programa PQ Analyze. 
Una vez dentro de Dispositivos de búsqueda, nos aparece la red de difusión, 
el puerto utilizado para la conexión y si le damos a buscar nos aparece el nombre 
del dispositivo  y su dirección IP. Con esto ultimo, debemos tener cuidado ya que el 
registrador esta asociado a una dirección IP fija y por tanto en la configuración e la 
conexión red en el PC, tenemos que establecer un rango de direcciones que incluya 
la de nuestro equipo. 
 
Fig. 22: Dispositivos de búsqueda. 
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Como vemos en nuestro caso, la dirección IP del Registrador es la 
192.168.0.10, y por lo tanto en nuestra configuración en la conexión de red 
establecemos una dirección de IP 192.168.0.3 y en la puerta de enlace 
estableceremos la dirección 192.168.0.10, como se muestra en la figura 22. 
 
Fig. 23: Detalle de la configuración de la conexión de red. 
Después de realizar la conexión el PC y el Registrador esta en conexión 
directa, si la conexión se realiza de manera satisfactoria se puede observar en la 
parte inferior derecha de la pantalla una indicación del nombre del registrador y un 
piloto en verde, como se ve en la figura 23. 
 
Fig. 24: Detalle de la conexión. 
 
A continuación para comenzar a configurar el programa, abrimos un archivo 
en blanco en la barra de menú. En él nos aparecerá una hoja de parámetros con un 
menú en la zona  de la derecha. 
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Fig. 25: Archivo nuevo, barra de parámetros. 
 
En la hoja en blanco nos pide una serie de datos, como la empresa, el 
responsable…datos que son prescindibles pero que nos ayudaran a diferenciar un 
hoja de otra y nunca vienen mal rellenarla de datos.  
Pero la parte importante de esta hoja se sitúa en el menú de la zona de la 
derecha. En él observamos ocho pestañas, las cuales explicaremos por separado y 
de manera detallada: 
- Ajustes de hardware: en él nos piden datos de las sondas que vamos a 
utilizar, en nuestro caso sondas de tensión y de intensidad. Si 
desconocemos las sondas el registrador las reconoce automáticamente, 
pero es mejor dejarlas indicadas si sabemos cual vamos a utilizar. 
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Fig. 26: Ajustes del hardware. 
 
- Nominales y Limites: Dentro de este apartado tenemos varios submenús. 
En el primero de ello estableceremos los valores nominales de tensión y de 
intensidad si lo conocemos y la frecuencia de trabajo. 
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Fig. 27: Valores nominales. 
 
En el siguiente menú se seleccionaran la configuración umbral, histéresis y 
marcado para caídas, picos e interrupciones de tensión. Es en este apartado donde 
quedara definido lo que es hueco de tensión (<90%Vn), para que el registrador lo 
tenga en cuenta si aparece. 
 
 
Fig. 28: Caída, pico e interrupción. 
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El tercer y cuarto menú no tiene por qué modificarse ya que son parámetros 
que establece la norma EN50160, aunque se pueden modificar si uno quiere. 
 
Fig. 29: Parámetros definidos por la EN50160. 
En el último menú ajustamos los límites para los disparos de eventos por 
cambios rápidos de tensión. 
 
Fig. 30: Ajustes de los limites para los disparos. 
 
- CBEMA: En este apartado dejaremos la configuración por defecto ya que 
no es relevante en nuestras mediciones. 
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Fig. 31: Ajustes CBEMA. 
 
- Comienzo/Parada: Aquí estableceremos el momento exacto en el que 
queremos que se inicialice y se finalice la medición.  
Tendremos que tener especial cuidado en cerciorarnos de que la fecha y la 
hora del programa esta sincronizada con la del ordenador. 
 
 
Fig. 32: Comienzo y parada. 
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- Gestión de la memoria: Para esto podremos configurarlo por disparos, 
introduciendo el número de disparos que queremos por evento, y por 
registro continúo introduciendo la duración máxima de cada registro.  
En este apartado también podemos establecer si queremos que la memoria 
se llene y pare de registrar una vez llena o por otro lado que el registro sea 
completamente continuo y la memoria se valla borrando en el momento que se va 
llenando. Podemos dar más capacidad de memoria a la sección que queramos. En 
este caso, daremos más prioridad a los datos de osciloscopio y los valores eficaces 
que a los armónicos.  
En nuestro caso utilizamos un registro continuo, ya que periódicamente 
iremos descargando los datos medidos y así evitamos perder información. 
 
Fig. 33: Gestión de la memoria. 
 
 
- Modos de registro: Para configurar este apartado debemos conocer bien 
los términos de tiempos. 
Existen tres tiempos, el tpre que es el tiempo antes del disparo, el trec el tiempo 
de grabación y el thold el tiempo de espera después de un disparo. En la grafica que 
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aparece en el apartado se observa de manera muy clara la definición de cada 
tiempo. Así en este apartado podemos variar cada uno de los tiempos para cada uno 
de las secciones que queramos, armónicos, osciloscopio, valores eficaces, 
transitorios… 
 
Fig. 34: Modos de registro. 
 
- Ajustes de disparo: Existen una serie de subapartados en los que 
podremos modificar los valores para adaptar los eventos que queremos 
que el registrador guarde. 
Por ejemplo, podemos definir que Fluke comience a grabar cuando la medida 
de tensión supere un valor determinado o cunado un determinado armónico supere 
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Fig. 35: Ajustes de disparo a. 
 
 
Fig. 36: Ajustes de disparo b. 
 
 
Fig. 37: Ajustes de disparo c. 
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Sin embargo para nuestro proyecto no ha sido necesario definir ningún tipo de 
evento en este sentido, ya que cuando la intensidad pasa por 0 el registrador ya lo 
toma por defecto como un evento y realiza el proceso de registro. Pero existe un 
subapartado en esta sección que es el de la hora, que es donde indicamos a Fluke 
que queremos que empiece a inicializar el proceso de toma de datos, es decir, 
cuando queremos que Fluke comience a tener en cuenta los eventos que hemos 
programado.  
A demás en este subapartado le indicaremos a Fluke que realice la medición 
de osciloscopio y valores eficaces cada 60 segundos, durante todo el ciclo de 
grabación, es decir desde que le indiquemos en este apartado que comience hasta 
cunado definimos en el apartado de comienzo y parada que terminara.  
 
 
Fig. 38: Ajustes de disparo d. 
 
Y con este último paso esta todo listo para comenzar el ciclo de grabación 
configurado a nuestras necesidades, así lo único que no queda es guardar los 
cambios realizados en el programa e inicializarlo. 
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5 ANÁLISIS DE RESULTADOS 
En este apartado hablaremos de los resultados obtenidos, observaremos 
principalmente los datos de potencia en VA, registrados durante los días del mes de 
Julio. Decidimos obtener estos históricos ya que son los mas idóneos para medir el 
consumo de los equipos de climatización de Antigones. Pero podríamos a ver 
llevado el registro de cualquier parámetro eléctrico, como armónicos, 
sobretensiones, huecos de tensión…etc. 
A partir de estos resultados, podremos obtener unas conclusiones sobre la los 
horarios de máximos consumos, picos de demanda, zonas llanas, etc. y con ello 
valorar el uso de esta instalación. 
En primer lugar, vamos a representar el consumo de un día laboral entre 




Fig. 40: Potencia del día 25 de Julio (Miércoles). 
 
En la figura 40 vemos la evolución del consumo de los equipos de 
climatización. Destacamos en la gráfica tres zonas de cambios bruscos en el 
consumo, como veremos mas tarde estas tres zonas son representativas de los días 
laborables, es decir el patrón de consumo a lo largo del mes de Julio en los días 
laborales (lunes a viernes) se repite: 
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- Zona 1 (Rojo): Se observa que sobre las 6 de la mañana, los equipos de 
climatización esta programados para funcionar a máxima potencia 
(alrededor de 100kVA). 
 
- Zona 2 (Amarillo): Vemos dos cambios, una bajada sobre las 14:00  desde 
115kVA hasta unos 38kVA, y una subida desde estos 38kVa hasta unos 
115kVA de nuevo sobre las 15:00. 
 
- Zona 3 (Verde): Se produce el último cambio brusco, donde se 
desconectan las maquinas sobre las 20:00. 
 
Estas tres zonas, como podemos comprender se producen por una 
programación de encendido y apagado de los equipos de climatización. Este patrón 
sigue un horario laboral de 6:00 a 14:00 y de 15:00 a 20:00.  
 
En realidad el encendido de los equipos a las 6:00 creemos que puede ser 
que en esa hora la  electricidad este contratada a un precio mucho menor que en 
una hora posterior y por lo tanto compense mantener ese pico de consumo a esa 
hora y el apagado a las 20:00 se realiza ya que la temperatura se mantendría mas o 
menos fresca hasta las 21:00 que seria el horario laboral normal. 
 
A continuación veremos el patrón de consumo de un día de fin de semana,  




Fig. 41: Potencia del día 22 de Julio (Domingo). 
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En esta ocasión, a pesar de las oscilaciones que puede conllevar a error, se 
observa un consumo mucho más estable en el que la media llega en unos 11,5kVA.  
 
Por otra parte es algo muy lógico ya que es un día sin apenas actividad, 
donde las necesidades de frio son mínimas. 
 
Para terminar con los datos registrados durante este mes, observamos una 
grafica de varios días consecutivos, donde podremos ver días laborales con las tres 
zonas destacables de cambios de consumo y días no laborables con el consumo de 
electricidad muy constante y sin apenas cambios. 
 
                                                    Fig. 42: Potencia de varios días del mes de Julio. 
 
Se contempla perfectamente los patrones de consumo de los dos tipos de 
días. Es destacable que el Fluke esta conectado en barras del armario de la sala de 
maquinas y este alimenta a mas cosas.  
 
Y como se observa existen unos consumos permanentes bajos cuando los 
equipos de climatización esta apagados, pero como vemos cuando se encienden y 
apagan los equipos se observan grandes cambios en el consumo, ya que los 
equipos de frio son los grandes consumidores en ese armario. 
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Como conclusión de los históricos recogidos, podemos destacar el patrón de 
consumo que se produce de manera estable durante todos los días.  
 
Este consumo estable y planificado es muy apropiado a la hora de facturar la 
electricidad consumida, ya que se pueden contratar unos periodos tarifarios 
adecuados a nuestro consumo y así establecer un gasto en electricidad lo mas 
optimizado posible. 
 
Y en cuanto a medidas de ahorro en el consumo de electricidad en los 
equipos de climatización, es difícil en este ámbito realizar algún tipo de recorte sin 
que el personal que frecuenta las instalaciones se pronuncie con algún tipo de queja 
sobre la temperatura en el interior de la biblioteca o clases.  
 
En mi opinión es un tema mas de concienciar al publico para que realicen un 
uso lo más conveniente posible sin hacer ningún tipo de derroche y poniendo en 
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6 CONCLUSIONES 
Como cabe esperar al final de una investigación o estudio de cualquier tipo 
siempre hay que sacar conclusiones de él, pues bien ahora vamos a proceder a 
presentar las conclusiones obtenidas en este PFC. 
Para esto construimos dos apartados, en el primero de ellos presentaremos 
las conclusiones obtenidas del proceso de motorización de la toma de medidas, y 
otro valoraremos los resultados obtenidos en las medias. 
 
6.1 Conclusiones relativas a la motorización de la toma de 
medidas. 
 
Aquí explicaremos las conclusiones a las que se ha llegado con motorización 
de las medidas. 
Cabe destacar que esta motorización parece muy sencilla, incluso obvia, pero 
ha sido un proceso arduo en el que han ido surgiendo problemas constantemente, 
pero que gracias a la ayuda de la gente que ha trabajado en él se han ido 
solucionando de manera precisa y rápida. 
El equipo utilizado en este proceso ha cumplido las expectativas y trabaja de 
manera optima, quizás se podría mejorar sobretodo en el PC Industrial, ya que su 
memoria interna es muy pequeña y los datos debe de reciclares de manera 
continua. 
Por otro lado, el registrador Fluke 1760, es un equipo de última generación al 
que se le puede sacar mucho más rendimiento de que nosotros le hemos dado, pero 
por otra parte a nosotros nos ha cubierto nuestras necesidades sobradamente. 
En cuanto al tema del programa de acceso remoto, solo destacar la sencillez 
del mismo y que abría que seleccionar bien el rango de personas que puedan tener 
acceso al mismo, con una contraseña adecuada. 
Por lo tanto a nivel general el PFC ha sido un existo desde nuestro punto de 
vista, y creemos que seria extrapolable hacia otros puntos de interés como a la 
motorización en centros de transformación de la Universidad o en pequeños puntos 
de consumo de otros centros de la UPCT, con el objetivo de llevar un control y 
registro de los consumos, calidad de servicio y en general de la distribución del 
gasto eléctrico en toda la Politécnica de Cartagena. 
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6.2 Conclusiones relativas a las mediciones obtenidas. 
 
A pesar de que se sale de nuestro objetivo, con este proyecto, derivado a la 
motorización y como resultado de esta, hemos obtenido unos resultados que son 
reseñables de destacar. 
Así, como destacamos en el análisis de los resultados, el consumo eléctrico 
de los equipos de climatización es ordenado y planificado, tanto en días laborables 
como en días de fiesta y fines de semana.  
Unos consumos estrictamente planificados que se podrían aprovechar para 
obtener una facturación optima de los mismos. Es decir, adecuar la facturación con 
la empresa distribuidora de la electricidad, en los horarios de picos, llanos y valles, y 
de esta manera obtener un ahorro sustancial en los gastos energéticos de 
electricidad. 
Si este PFC se extrapolara a todo el gasto energético de la UPCT, se podría 
llegar a la conclusión de que seria necesario revisar los contratos con la empresa 
distribuidora de electricidad. 
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8.1 ANEXO I – Getting Started Manual 
 
8.2 Anexo II – Reference Manual 
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1760 Power Quality Recorder 
Introduction 
This Getting Started Manual for the Fluke 1760 Power 
Quality Recorder, referred to throughout simply as “the 
Recorder”, will allow you to set up and begin various 
power quality measurements. The guide is an 
abbreviated version of the User Manual and other 
materials included on the CD-ROM shipped with the 
Recorder. 
Safety Information 
Please read this section carefully for important safety 
information when using the Recorder. In this manual a 
Warning identifies conditions and actions that pose 
hazard(s) to the user. A Caution identifies conditions and 
actions that may damage the Recorder. 
General Safety Instructions 
The design and manufacture of this device conform to the 
latest state of technology and the safety standards laid 
down in IEC 61010-1 2nd edition. If used improperly, there 
is a risk of injury to persons and damage of the property. 
Protection Class 
The device is assigned to Protection Class I according to 
IEC 61140 and is equipped with a protective earth ground 
connector. 
Symbols 
Table 1 describes symbols used in this manual and/or the 
Recorder. 
1760 
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Table 1. Symbols 
Symbol Description 
W Important information. See manual 
X Hazardous voltage 
P Conforms to requirements of European Union
- Do not apply around or remove from HAZARDOUS LIVE conductors. 
J Earth ground. 
T Double insulation. 
B AC (Alternating Current) 
F DC (Direct Current). 
) Canadian Standards Association is the certified body used for testing compliance to 
safety standards. 
~ Do not dispose of this product as unsorted municipal waste. Contact Fluke or a qualified 
recycler for disposal. 
; 
N10140 
Conforms to relevant Australian Standards. 
Identifications 




Figure 1. CAT Identifications 
Qualified Personnel 
Adequate qualifications are the following: 
• Training and authorization to switch on/off, earth 
ground, and mark power distribution circuits and 
devices in accordance with the safety standards of 
electrical engineering. 
• Training or instruction in accordance with the 
standards of the safety engineering in the 
maintenance and use of appropriate safety 
equipment. 
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• Training in first aid. 
Safe Operation 
For safe operation of the instrument: 
• Ensure that all persons using the device have read 
and fully understood the operating manual and safety 
instructions. 
• The device may only be used under certain ambient 
conditions. Ensure that actual conditions conform to 
the admissible conditions outlined in the "Technical 
Data" chapter of the Users Manual. 
• During operation, ensure the free circulation of air 
around the instrument to prevent heat accumulation 
inside the housing. 
• Refer to and comply with instructions in Users Manual 
chapter "Transport and Storage" before packing and 
transporting the Recorder. 
Note 
Do not use the device for any other purpose than 
the measuring of voltages and currents that are 
within the specified ranges and categories, 
including voltage to earth ground. Refer to the 
Users Manual for detailed specifications. 
Improper use shall void all warranties. 
Electrical Connections 
Ensure that the protective earth ground connectors for 
both the power lead and the housing earth ground are 
connected according to the instructions for the low-
resistance unit earth cable. 
Ensure that the power and connecting cables, as well as 
all accessories used in conjunction with the device, are 
clean and in proper working order. 
Install the Recorder so that its power cable is accessible at 
all times and can easily be disconnected. If this is not 
possible, a two-pole circuit breaker with a nominal current 
(mentioned in the documentation following), must be 
installed in the power supply lines. 
For hazardous voltage connection work, do not work 
alone. Work in teams of at least two persons. 
Do not use the device if the housing or an operating 
element is damaged. 
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Connection of Measurement Circuits 
W X Warning 
By connecting the Recorder to live circuits, 
the terminals and certain parts inside the 
device are live. Utilization of leads and 
accessories that do not meet relevant safety 
standards could lead to serious injury or 
death from electric shock. 
To avoid electric shock or personal injury: 
• First connect the device to protective 
earth ground and then to the power 
supply. 
• Open the circuit before establishing a 
connection to the Recorder.  
• Prior to connecting the circuits, ensure 
that the maximum measuring voltage and 
the maximum voltage ot earth ground do 
not exceed the listed voltage level on the 
voltage sensor and the category of 
distribution system corresponds with the 
inscription of the sensor or meets the 
country-specific standards. 
• Wear electrician protective gloves, switch 
off conductors, and ensure that the 
potential is zero. 
• Use the flexible current probes only at 
600 V rms or dc to ground and 
frequencies below 1 kHz. 
• Use the clamps only on insulated 
conductors. 
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Permitted Accessories 
Use only the accessories supplied with the Recorder or 
optional equipment specific to your model. 
Ensure that any third-party accessories used with the 
Recorder conform to IEC 61010-031/-2-032 standard and 
are suitable for the respective measuring voltage range. 
Risks During Recorder Operation 
Ensure that the connected devices work properly. 
Measurement sensors must not be connected to the 
unused circuits. 
Ensure that connectors with locking mechanism are firmly 
locked. 
Device Shut Down 
Immediately disconnect the unit from the power supply if 
you detect any damage to the housing, controls, power 
cable, connecting leads or connected devices. 
If in doubt regarding the safe operation of the Recorder, 
immediately shut down the unit and the respective 
accessories, secure them against inadvertent power-on 
and contact an authorized service agent. 
Safety Warnings on Device Housing 




Figure 2. Instrument Label 
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Figure 3. Battery Label 
W X Warning 
Connect the supply cable of the device only 
to sections CAT I, II or III of the supply system 
(For details refer to Identifications section) 
and the voltage to earth should not exceed 
300 V. 
Input Voltage – Measuring Inputs 
The measurement category (refer to the “Identifications” 
section) and the maximum voltage to earth ground from 
the sensors must conform to the power supply system. 




Preparing to Use the Recorder 
Before you use the Recorder, carefully inspect the 
packaging and contents to ensure that there is no 
damage.  
Note 
Depending on the configuration you ordered, 
flexible current probes and voltage sensors may 
not be part of the standard equipment. An 
internal transient capture option (factory installed 
only) is another configuration that is determined 
at time of order. 
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Verify the shipment is complete using the following list: 
Fluke 1760 and Fluke 1760 Basic:  
• Fluke 1760 Power Quality Analyzer 
• Carrying Bag 
• 1 standard power cord, with set of country-specific 
power plugs 
• Getting Started Manual 
• CD-ROM with application software, manuals, data 
sheets, and sample data 
• 1 crossover Ethernet cable for direct-PC connection 
(grey cable with red RJ45 plugs) 
• 1 Ethernet cable for network connection (grey cable) 
• 1 null-modem RS232 connection cable (red cable) 
• 1 USB link cable 
Fluke 1760 only: 
• Voltage sensors and flexible current sensors 
• GPS time sync receiver 
Using the Recorder 
The Recorder measures variables in power quality; the 
recorded data is analyzed using PQ Analyze software, 
included on the CD-ROM. This manual will guide you 
through installing the software, connecting a Recorder to a 
network, and beginning data analysis. 
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PQ Analyze Quick Installation 
Insert the PQ Analyze CD into your CD-ROM drive. If the 
launch application does not start automatically, execute 
"launch.exe" from the CD. 
Select "Install PQ Analyze Software" from the CD-ROM 
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Running PQ Analyze 




The first time you run PQ Analyze you are prompted to 
select your "Default Def-File". This is a configuration 
template with region-specific default values. Select the 
region most appropriate to your location. You can change 
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Working with Demo Data 
Before connecting the Recorder and downloading real 
data, familiarize yourself with the basic concepts of the 
software by testing some of the features with the demo 
data supplied on the CD-ROM. 
In the Start Menu press "Recorded Data" in the "Offline 
Modes" section (to display the Start Menu select 
"File>FLUKE 1760 Start Menu"). 
 
3.bmp 
Navigate to the PQ Analyze CD-ROM and select one of 





 1760 Power Quality Recorder 
 Using the Recorder  
  11 
The main analysis window is shown next. It is the starting 
point for all measurement analysis tasks. It shows the 
"virtual instruments" on the left side and the ranges of 
available measurement data as blue bars.  
To display any type of data, follow a simple 6 step select 
process: 
1. Select the time range by dragging the cursor marks  
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3. Select the parameter group (group of related  





4. Select the measurement parameter. 
 
11.bmp 
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Try the checkboxes "hold" and "add" to make your 
analysis persistent and mix and match different 
parameters in one window. 
With a few exceptions, this basic procedure applies to all 
data analysis tasks. Depending on the virtual instrument, 
different selections and functions are available. 
Communicating with the Recorder 
Once familiar with the basic concept of data analysis try 
connecting to the Recorder.  
Supply the Recorder with mains power, switch it on, 
connect a voltage sensor to channel 1 and connect the 
network interface to your PC using the Ethernet cable for 
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Select menu "File>FLUKE 1760 Start Menu" and press 
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The list will show only one entry (your connected 




The next window is the main settings panel. This is the 
starting point for all Recorder configurations. Accept the 
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Press “OK” and watch the “RECORDING STATUS” LED 
on the instrument. It should start flashing slowly indicating 
the active measurement. 
Close the “Settings” window.  
 
22.bmp 
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You are now connected to the Recorder and a 
measurement campaign has been started. Check the 
connection status of the recorder in the bottom right 





Displaying Measurement Data 
Now that the connection has been successfully 
established, continue with reading some measurement 
data. The best way for having a quick look at the signals 
supplied to the Recorder inputs is the "Live Mode". Select 
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If everything works correctly you will see noise from the 
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If the test leads are connected to mains voltage you will 
see something similar to the waveform below. 
Note 
Please follow safety instructions when 
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Next Steps 
This explained the basic concepts used with FLUKE 1760 
/ PQ Analyze. You now have verified that your Recorder 
is working properly and you should also have the 
necessary knowledge to explore some of the more 
sophisticated features. 
You can also: 
• Download measurement data from the Recorder to 
your PC. 
• Check / change the basic instrument settings (time 
and time zone, device name). 
• Connect the instrument to a local area network 
(LAN). 
• Explore the various measurement configuration 
possibilities. 
• Create comprehensive reports. 
There is a lot more to discover in PQ Analyze. Please 
refer to the respective sections in the documentation on 
the CD-ROM. 
 
 ®  
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The PQ Analyze Power Quality software is a comprehensive and versatile tool for all 
your analysis, evaluation and reporting tasks. 
It supports a variety of different types of analyses including: 
• Timeplot 
• probability function 
• bargraph view 
• day statistics  
and more. 
It includes different export functions from simple text based exports over Excel and 
Word exports to a full-featured user-configurable report generator. 
The built in "Live Mode" makes it possible to look at the real samples and transient 
signals as they are supplied to the input channels. 
The comprehensive trigger engine, which features real time triggers as well as triggers on 
aggregated values, can be adjusted through the "Settings" panel along with many other 
configuration parameters. All settings can be saved in configuration templates to be used 
for fast on site instrument configuration. 
The software supports different ways to connect to the instrument (Ethernet, USB 
modem, serial cable) making it an ideal tool for many different applications. 
PQ Analyze supports trouble shooting tasks as well as long term recordings and the 
statistical assessment of the power system. 
It is a powerful yet easy to use tool, that excels when analyzing difficult and complex 




Scope of this Manual 
This manual explains the functions of the Fluke 1760 Power Quality Recorder. The 
software PQ Analyze also supports the older Topas 1000 instruments. Some parts of this 
manual however do not apply to Topas 1000. 
Symbols 
Symbol Description 
X Hazardous voltage. Risk of electric shock. 
W Important information. See manual. 
- Do not apply around or remove from HAZARDOUS LIVE conductors. 
J Earth ground. 
T Double insulation. 
B AC (Alternating Current) 
F DC (Direct Current). 
P Conforms to requirements of European Union. 
) Canadian Standards Association is the certified body used for testing compliance to safety standards. 
~ Do not dispose of this product as unsorted municipal waste. Contact Fluke or a qualified recycler for disposal. 
; 
N10140 
Conforms to relevant Australian Standards. 
Contacting Fluke 
To contact Fluke, call: 
• 1-888-993-5853 in USA 
• 1-800-363-5853 in Canada 
• +31-402-675-200 in Europe 
• +81-3-3434-0181 in Japan 
• +65-738-5655 in Singapore 
• +1-425-446-5500 from anywhere in the world 
Or, visit Fluke’s Web site at http://www.fluke.com/ 
To register your product, visit register.fluke.com 
To contact Technical Support: 
Email fpqsupport@fluke.com or 888-257-9897 
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Chapter 2 
Installing the Software 
System Requirements 
For trouble-free operation of the software, your system must meet the following 
minimum requirements: 
System Requirement 
PC IBM compatible 
Processor Pentium  >500 MHz 
RAM >256 MB 
 Minimum free space: 50 MB for the PQ Analyze software 
Operating System Microsoft Windows® 2000 / XP 
Network Ethernet IEEE 802.3x 10Base-T 
Other Drives CD-ROM 
 
Use of the different Export functions requires one of the listed Microsoft Office versions 
below: 
• MS Office 2000 
• MS Office XP 
• MS Office 2003 





Installing PQ Analyze Software 
Insert the supplied installation CD in the CD-ROM drive of your PC. If your CD-ROM 
drive is configured for Autorun, the software installation program automatically starts. If 
the CD-ROM drive is not configured for Autorun, start the installation program by 
double-clicking launch.exe in the MS Explorer® window. 
1. Once the CD launches, click on “Install PQ Analyze Software” (see Figure 3-1). 
 
launcher1.jpg 
2. The software setup program launches. Follow the on-screen installation 
instructions. 
3. It is recommended that you restart the PC to complete the installation procedure. 
Note 
If there is an earlier version of the PQ Anlyze software installed on the PC, 
this version will be automatically removed. You must run the installation 
procedure again to install the current version. 
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Installing Windows USB Drivers 
You must install the USB driver before you can connect the Fluke 1760 Power Quality 
Analyzer to a PC using USB. 
Note 
Make sure to install the driver software before connecting the cable and 
1760 Power Quality Analyzer to your computer. 
Follow these steps to install the USB driver in your PC: 
1. Insert Fluke 1760 / PQ Analyze CD into the CD ROM drive. 
If the program launcher does not start automatically, then run "launch.exe" from 
the CD. 






3. The USB Driver software will launch. Select your language: 
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5. Choose destination folder and press Next. 
 
screen2.bmp 
6. The Program Folder defaults to the previously selected USB Virtual Network. 
Select this folder by pressing Next. 
 
screen4.bmp 
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Chapter 3 
Communicating with the Recorder 
Introduction 
The Recorder supports different methods of communication. It is equipped with an 
automatic network monitoring feature and dynamically switches IP addresses when 
Ethernet and USB interface connections are changed or removed. 
The preferred means of communicating with the Recorder is "Ethernet LAN 
Communication with DHCP Support" because this works without configuration in most 
network environments (DHCP server required, please ask your network administrator for 
further information). 
If this does not apply to your application the next best option is "Direct Peer to Peer 
Communication over Crossover Ethernet Cable". This method also works without 
configuration but has the disadvantage of occupying the network interface of your PC, 
hence you would not be able to access your local area network at the same time. The peer 
to peer communication is best suited for directly connecting to the Recorder (e.g. when 
you install the instrument at the measurement site for checking the signals or for 
changing the measurement settings). 
The "Communication over USB Data Link Cable" is also a direct peer to peer connection 
and can be used in quite the same way as the peer to peer Ethernet connection. However, 
USB communication is slower than Ethernet communication. 
If you want to assign a fixed IP address to your Recorder refer to "Ethernet LAN 
Communication using Fixed IP Addresses". 
For special applications there are also the methods of "Communication over Direct 




Ethernet LAN Communication with DHCP Support 
1. Power up the Recorder and connect it to your local area network. A valid IP 
address will automatically be assigned. 
2. Launch the PQ Analyze operating and evaluation software. 
3. Close the Start Menu by clicking Cancel. 





5. If your computer has multiple network interfaces installed, select the local area 
network interface from the Network list. Click Search. After some seconds the 




6. Select your instrument and press Connect to establish a connection between 




With the Save button, a screen is opened to display the station list: 
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ConfigSites_US.bmp 
A newly found instrument can be added to the list of stations by entering a 
specific name. Later on this name can be used to refer to the Fluke 1760. 
7. As the IP address is known, we can connect to the Fluke 1760 also from the 
Transfer menu. The most recent IP address is supplied to the connection dialog as 
a default. 
 
t2000 search devices3.bmp 
 




Direct Peer to Peer Communication over Crossover Ethernet 
Cable 
1. Power up the Recorder and connect it to your PC using the crossover Ethernet 
cable (with red plugs). 
 
crossoverethernetcable.jpg 
2. Wait 1 minute. The Recorder needs this time for detecting the type of interface 
and setting up the direct connection. 
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3. Run the PQ Analyze software and select Transfer – Fluke 1760 – Search devices. 
Your instrument will show up in the list.  








When you change network interface cables please wait at least 5 seconds 
before re-connecting. The interface monitor needs this time to reliably 




Communication over USB Data Link Cable 
Note 
Please install the Windows USB drivers before connecting the USB Data 
Link Cable to your PC (see Chapter 2 Installing the Software). 
1. Plug the USB cable into the USB port of your computer.  
Note 
Make sure the "Alternate Configuration" option is set to "automatic" in the 
"Internet Protocol (TCP/IP) properties" settings for your USB virtual 
network adapter. 
2. Plug the other end of the cable into the USB port of the Recorder.  
3. Watch the LED next to the CF card slot while connecting the USB cable. 
• If the LED is on for approximately 1 second then the USB link cable was 
successfully detected and activated.  
• If the LED remains dark then disconnect the cable, wait 3 seconds and try 
again.  
4. Wait approximately 1 minute. Both Windows XP and the Recorder need this 
time to assign valid IP addresses to the network interfaces. 
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6. Your instrument will show up in the list. Press Connect to establish a connection 




Ethernet LAN Communication Using Fixed IP Addresses 
If your network has no DHCP support, you must assign fixed IP addresses to all your 
computers and also Fluke 1760 instruments. 
Use the following procedure: 
1. Establish a connection to the Recorder. See "Communication over USB Link 
Cable". 
2. Select menu Service>Advanced Settings. The first time you do this a security 









3. In the main menu select "1. Network Configuration" and press enter. 
 
advancedsettingsnetworkconfig.bmp 
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4. Select "3. Fixed IP Address (disable DHCP)" and press enter.  
 
advancedsettingsenterip.bmp 
5. Enter IP address and press Enter. 
6. Enter IP netmask and press Enter. 
7. Enter IP gateway (or leave blank) and press Enter. A warning regarding 
possible connection loss is displayed. 
8. Type "y" and press Enter. 
Note 
Occassionally your USB connection might be lost at this point. When this 
happens close the advanced settings session and re-connect over USB. 
Note 
Please ask your network administrator for fixed IP address, IP netmask and 
gateway. Wrong IP settings can result in IP address conflicts which can 






9. Press Enter to display the new settings 
 
advancedsettingsipchanged2.bmp 
10. Press Enter again to return to the main menu. 
11. Exit the advanced settings session. 
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12. In the PQ Analyze software, select menu Tranfer/Fluke 1760/Ethernet and 
type in the instrument's fixed IP address. Press OK to establish the 
connection. 
Note 
It is not necessary to enter the Recorder's serial number. 
Communication Over Direct RS232 Cable 
Creating the Direct Serial Connection 
Note 
A direct serial connection and a modem connection cannot be set up on the 
same serial port at the same time. Please uninstall all modems using the 
serial port. 
Note 
The direct serial connection uses the PPP protocol. 
To create a direct serial connection, do the following: 






2. Press New Connection Wizard or select File > New Connection. 
 
screen0.bmp 
3. Press Next. 
 
connectionwizard_1.bmp 
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4. Select Set up an advanced connection and press Next. 
 
connectionwizard_2.bmp 









6. Select Guest and press Next. 
 
connectionwizard_4.bmp 




 Communicating with the Recorder 
 Communication Over Direct RS232 Cable 3 
  3-15 
8. Select the serial port and press Next. 
 
connectionwizard_6.bmp 






10. Press Finish. 
 
connectionwizard_8.bmp 
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15. Close all setting windows by pressing OK. 
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Checking the Direct Serial Connection 
1. Connect the Recorder to the serial port of your computer using the red RS232 
null-modem cable.  











3. After verifying that the connection works, disconnect again. 
 
ncd.bmp 
Connecting to the Recorder 
1. Start PQ Analyze. 
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4. The connection is established and the software connects to the instrument. 
Please verify this by checking the status in the lower right corner of the main 







Communication Using Modems 
Creating the Modem Network Connection 
Note 
Before setting up your connection you must first install your modem in 
Windows (please refer to the procedure of the modem manufacturer). 
Note 
The modem communication uses the PPP protocol. 
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Checking the Modem Network Connection 
Note 
If you haven't supplied a phone number yet you need to do so (right mouse 
menu "Properties"). 
1. Connect one modem to the instrument and one modem to your PC. 





3. Watch the progress in the status window. 
 
connection.bmp 
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Connecting to the Recorder 
1. Start PQ Analyze. 











3. The connection is established and the software connects to the instrument. Verify 
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Chapter 4 
PQ Analyze Overview 
The Start Menu 




• Recorded Data opens stored measurement data files for evaluation. 





• Setup is for configuration of an instrument connected to the PC 
• Live is used for verification of setup and ranges 
• Download retrieves data stored on the instrument 
This dialog can be turned off by marking the appropriate option. Then the PQ Analyze 
starts with an empty screen. 
The Main Analysis Window 
When downloading data from your instrument or you open a measurement data file for 
evaluation, always start your analysis in the Main Analysis Window. 
 
mainanalysiswindow.bmp 
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Virtual Instruments 
On the left side of the Main Analysis Window you see a list of buttons representing the 
so called "Virtual Instruments". Each of them can be regarded as an individual instrument 
which performs a dedicated function. The idea is to realize a virtual unit based on 
software, combining different measuring devices in a compact housing. The instrument 
can thus complete a wide range of measuring tasks at the same time.  
Communication between virtual measuring instruments is generally better than that 
between physically separated units. The results obtained with one instrument can, for 
example, be used to control the recording of data by a different instrument. All 
measurements are sampled and recorded simultaneously and in a synchronized manner. 
The top section of the window shows starts and end time of the measurement campaign 
as well as the time difference. 
The Zoom and Pan tools help to select the correct time range for the analysis. 
The Main Program Window 
The main program window features the menu bar, the main toolbar and the status bar at 
the bottom. 
For details about the menu see Chapter 8 "Menu Reference". 
The toolbar contains the icons below. 
       
Button Function 
 
Select File/New to configure a new measurement 
 
Select File/Open to open an existing measurement definition or measurement 
data file 
 
Select this function to print the current screen contents on the system printer 
 
Click this button to open the evaluation window after the transfer of the 
measurement data 
 
If a connection is established between the instrument and the PC, click this 
button to transfer the measurement data to your PC 
 
ASCII report generator – data in text format 
 
EXCEL report generator: automatic generation of measurement reports based 






The status bar shows useful information about your measurement and your Recorder. 
On the left side you see the storage location of the data on your PC, on the right side there 
is information about the connected instrument and the connection status LED 





Fluke 1760 has to be configured before using the LED indicators and the 
ONLINE mode. A new intsrument is not yet configured. 
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Chapter 5 
Setting Up a Measurement 
The Main Settings Window 
Note 
If you are running different software versions on the PC and the Recorder, 
we recommend that you upgrade your system. It is not possible to configure 
the Recorder, if the software version on it deviates from that on the PC. 
The main Settings window is the starting point for the configuration of the measurement 
campaign. The default values of all settings are taken from the measurement definition 
template indicated in the title bar (.vdf). The default template can be selected with the 
menu Options>Default Def-File. 
The table can be used to enter meta information about your measurement campaign. All 
fields can be edited by double clicking them. The provided fields (Company; Department,  
etc.) are only proposals and can be changed. 
Using the buttons on the right hand side, enter the specific setting dialogs (see details 
below). 
The action buttons at the bottom of the window perform the following tasks: 
• Initialize: Sends the measurement configuration to the Recorder (must be connected) 
• Save: Saves the measurement configuration to a new .vdf template file 
• Close: Closes the settings dialog. 
1. Select File/New or click  in the toolbar to create a new measurement 






2. To open an existing template (*.vdf), select File>Open. 
3. Change all settings according to your requirements.  
4. Save the configuration as a template and/or initialize the measurement. 
Note 
For the initial test measurements, we recommend accepting the default 
values for all settings. Based on the initial results, you can then modify the 
trigger settings to optimize them. 
Hardware Settings 
In this settings panel you can adjust all hardware related parameters. The Input 
Configuration defines how the signals supplied to the input channels are interpreted by 
the instrument. The input configuration is sometimes also referred to as "Measurement 
System". For details about the supported measurement systems please refer to the Users 
Manual. 
There are two additional options related to the input configuration. If you check Current: 
IL3 = - IL1 - IL2 the current on channel 3 is not measured but calculated. The main 
application is a 3-wire measurement system with only two current transformers, where 
the sum of the 3 phase currents equals zero. In this case you can calculate the third 
current. 
The second option defines which voltages are used as source for event detection, flicker 
and harmonics measurement. If the box is checked the parameters are evaluated based on 
the phase to phase voltages rather than the phase to neutral voltages. 
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The Analog section provides fields for selecting the appropriate sensor ranges. The 
Quantity fields show you which signals the Recorder expects on the 8 input channels (this 
depends on the selected Input Configuration). The Range setting should only be changed 
if you want to select a dedicated measurement range. Otherwise it should be left in Auto 
mode. Most current sensors support two measurement ranges. If you set these current 
inputs to Auto the larger range will automatically be selected. The Scaling setting is used 
to support your voltage and current transducers. It is a factor calculated as primary 
voltage divided by secondary voltage. You can configure every individual channel to 
measure AC or DC coupled. 
Note 
DC coupling is only available for sensors that support it. If any of the 
inputs is set to DC mode the measurement campaign will be gapping. This 
means that every 10 minutes one 200ms interval is missing, because the DC 
offset measurement is performed in order to correct the DC offset drift. If 
you want to carry out a measurement campaign according to IEC 61000-4-
30, where gapless measurement is required, set all channels to AC. 
Nominal/Limit Values 
In this set of panels, you have the option to change the nominal values of your power 
system, the thresholds for event detection, and the limits for statistical evaluation 
(according to EN50160). 
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Vn - fn – IL 
Enter the nominal voltage of your power system. Depending on the selected input 
configuration (see “Hardware Settings”) you can either specify the phase to neutral 
voltage (Vn) or the phase to phase voltage (Vn ph-ph). If you have voltage transformers 
in your measurement chain enter the real primary nominal voltage and adjust the Scaling 
parameter in the Hardware Settings panel. According to IEC 61000-4-30 this corresponds 
to the declared input voltage Uc. 
 
nominalandlimits_vif.bmp 
Enter the nominal power frequency (fn). 
Enter peak demand load current IL. 







The detection of events (dips, swells, interruptions, rapid voltage changes) is based on 
half cycle rms values or full cycle rms values updated every half cycle (whatever is 
configured with the "Dips, swells and interruptions based on" setting). 
The thresholds relate to the nominal voltage Vn. 
Set the thresholds for dips and swells. 
The hysteresis is recommended in the IEC 61000-4-30 with 2 %; it can be turned off with 
a value of 0 %. The hysteresis value is added to the preset threshold. 
For example: 
If the hysteresis is set to 2 %, the threshold for the beginning of dips is 90 % of Un, and 
the threshold for the end of dips is 92 % of Un. For swells, the limits are 110 % and 
108%; for interruptions, 1 % and 3 %. 
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d     
d     
d     
Hysteresis is set to 2%     
 
hysteresis-e.wmf 
The figure shows how the duration d of events is determined. 
The Short / long interruption time threshold is the border between short interruptions 
(normally <3 min) and long interruptions. Short and long interruptions are listed 
separately in the event list. 
Enable Flagging by checking Apply flagging concept. Flagging means that in case of dip, 
swells, and interruptions, all other influenced quantities like frequency, harmonic, or 
flicker are suppressed in statistic evaluation to avoid multiple counting. 
If this option is marked the flagging concept according to IEC 61000-4-30 item 4.7 is 
applied. 
Note 
After recording, the flagging concept cannot be changed, which means 
flagged data are not recorded, only events. 
A sliding reference is used where the nominal voltage can vary more freely. This is 
usually the case in high voltage systems. When you apply the sliding reference dips and 
swells are detected based on a voltage change relative to the actual rms voltage rather 
than the absolute nominal voltage. If this option is marked, a sliding reference for 






In this section you set the limits for the statistical evaluation of the voltage measurement. 
 
nominalandlimits_en50160.bmp 
Slow voltage variations are often caused by load variations in the distribution network. 
Enter the mains frequency limit values for 95 % and for 100 % of the measurement time. 
The evaluation is based on the 10 min mean values. 
Fast voltage variations are often caused by load switching in the distribution network. 
Enter the limit value for 95 % of the measurement time. The evaluation is based on half 
cycle rms values or full cycle rms values updated every half cycle (whatever is 
configured in the D - S - I panel).  
Enter the mains frequency limit values for 95 % and for 100 % of the measurement time. 
Please note that in unsynchronized “island” networks, the class for frequency variations 
is different: 95 % instead of 99.5 % of the measurement period for interconnected 
systems. A selection is provided. 
Voltage fluctuations cause changes in luminance of lighting systems, which can create a 
visual phenomenon which is called Flicker. The limit value for the long-term Flicker Plt 
is defined in the standard EN50160 as 1.0. This is the perceptibility threshold of the 
visual sensation. 
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The maximum permissible number of voltage events (dips, swells, and interruptions) is 
defined here. This number is used in the EN50160 overview graph to scale the height of 
the events bar. 
Unbalance occurs if the 3 phase voltage system is not symmetric (that is, phase angles 
differ from the nominal 120° or magnitudes of the phase voltages differ from each other). 




Harmonics are components of the supply voltage with integer multiple (order) of the 
fundamental of the supply voltage. A limit value can be assigned for each harmonic with 
orders between 2 and 25, including THD (total harmonic distortion). The statistical 
evaluation of the harmonics is based on 10 minute mean values. 
Rapid Voltage Changes 
Rapid voltage changes are fast transitions from one steady state to the other. The Steady 
voltage tolerance defines the allowable variation for a steady state. The voltage must stay 
within the tolerance band for at least the Minimum steady time for the state to be 
classified as steady. The Minimum Voltage difference is the minimum required voltage 
step, which triggers a rapid voltage change event. The voltage difference is either 
computed from two consecutive steady states or from the difference between the 
maximum values in the unsteady time and the steady state. The latter complies to the 




difference based on" setting. The Minimum rate of change is expressed as % of Vn per 
second and indicates the velocity of the voltage change. It is calculated by dividing the 
magnitude of the voltage step between two steady states by the unsteady time (this is the 
duration from the end of steady state 1 until the begin of steady state 2).  
The detection of rapid voltage changes is based on half cycle rms values or full cycle rms 
values updated every half cycle (whatever is configured in the D - S - I panel). 
 
rapidvoltagechangessettings.bmp 
The parameters are recommended in the IEC 61000-4-30, items 5.11 and A4. 
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CBEMA  
In the CBEMA window, users can view and modify the permissible tolerances for the 
evaluation of events according to CBEMA or ANSI. The limit value graphs have been 
calculated by CBEMA (Computer and Business Equipment Manufacturers Association); 
these define the effect of voltage events on equipment, depending on voltage and 
duration. This feature allows for easy evaluation of expected malfunctions. 
The limit curves can be changed by moving the red markers using the left mouse button. 
The color and the width of the curves cannot be changed. 






Start / Stop 
In this panel you can specify Start and Stop time for a timed measurement campaign. 
 
tart_stop.bmp 
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Memory Management 
In this panel, you can configure the utilization of the Recorder's memory. 
For continuous recordings you can predict exactly how much data will be stored per time. 
For triggered recordings however this is totally unpredictable. The purpose of the 
memory management is to reserve dedicated memory sizes for dedicated virtual 
instruments. 
• For Continuous Recordings you can either select the minimum required duration of 
the recording or the maximum amount of memory you want to spend (in % of total 
memory). 
• For Triggered Recordings you can specify the number of individual triggered 
recordings to be stored or again the percentage of total memory. 
• The Event Recording setting adjusts the limit for the number of entries in the event 
log.  
• The small arrow-up button left to the memory setting allocates all the remaining free 
memory to the selected virtual instrument. 
• The Mode selection toggles between linear mode and circular mode. In linear mode 
when the amount of reserved memory is reached the respective recording stops. In 
circular mode the storage wraps around and begins to overwrite the oldest 
measurement data (this way always the most recent data is stored on the Recorder). 
If you are not connected to an instrument you can select the size of the memory card 





The size of the selected memory must match the actual card installed in your Recorder, 
otherwise wrong information will be displayed in the memory management dialog. 
 
memorymanagementsettings.bmp 
 Setting Up a Measurement 
 Recording Modes 5 
  5-15 
Recording Modes 
In this window, you can define the recording time, pre triggers, and hold off time for all 
the virtual measuring instruments. 
 
recordingmodes.bmp 
The meaning of the parameters can be seen in the graphic on the top of the panel. The 
picture changes dynamically depending on the settings and is always related to the virtual 
instrument that has the focus. 
With the two check-boxes in the continuous recording section you can select continuous 
measurement for rms and harmonics. When you check this, the shortest rms averaging 
time is 200 ms. 
For transient recordings, you can enter sampling frequencies between 100 kHz and 
10 MHz. Please note that the recording time depends on the sampling frequency. The 
maximum number of samples per recording is 262144. This results in maximum 
recording times of 2.62 s with 100 kHz and 26.2 ms with 10 MHz. 
After setup we can switch the presentation in the bottom of the panel from Time to 
Values / Samples to check the number of values that will be recorded. 
Note 
The transient option is only available if it is built into the instrument. No 





In contrast to the continuous measurements, which are always recorded the so-called 
triggered recordings are only stored when the respective trigger is activated and the 
trigger threshold is exceeded. 
For every virtual instrument which is a triggered recording type a trigger settings panel is 
provided. These are: 
1. RMS 
2. Oscilloscope 
3. Transient  




Activate the triggers by right clicking into the respective fields. 
The recordings are done as defined in the dialog “Settings Recording Modes”. 
 
Red indicator: there is no threshold defined for this 
trigger 
 
Green indicator: there is a threshold defined for this 
trigger 
 
An event might meet more than one trigger condition. We recommend selecting only 
those triggers that best correspond to the event to be recorded, rather than activating too 
many triggers. 
All recordings are done as specified in the Recording Modes panel. 
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This trigger can be applied to phase voltages (V), currents (I), phase to phase voltages 
(Vp-p), frequency (f), and active power (P) values. 
This is a trigger on fast rms values (10 ms up to 3 s aggregations). 
The trigger fires if the measurement values exceed the limits.  
Select the recordings you want to trigger with the RMS and Oscilloscope check-boxes. 
 
rms-oscilloscope.bmp 
There are limits for maximum values, minimum values and differences between two 
consecutive values. 
Some typical applications are:  
Detection of peak values of voltages, currents and/or power values, and alerts to turn off  




Detection of voltage dips- The concurrent recording of voltage and current values 
provides data to judge whether load variations in the installation caused the voltage dip or 
if the voltage drops were delivered from other branches of the distribution network. 
Detection of changes in the distribution system- It is possible to establish complex trigger 
settings, thus the Fluke 1760 will always record relevant data for troubleshooting or 
localization of the sources of the disturbances: 
• Are there voltage dips, voltage swells? 
• Were there large loads switched on, did they produce voltage dips which had an 
impact to the distribution network? 
• Is the mains impedance low enough on the point of common coupling? 
• Monitoring of external signals coming from protection relays, industrial control 
systems etc. 
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These triggers can be applied to phase and Neutral voltages (V), and phase and Neutral 
currents (I). Max and Wave triggers can also be applied to phase to phase voltages (Vp-
p). 
The graphic on the top of the panel illustrates the meaning of the triggers. 
Select the recordings you want to trigger with the RMS and Oscilloscope check-boxes. 
Five types of different oscilloscope triggers are available: Level, Sine, Max, Phase, and 
Wave. 
Level is comparable to the trigger level on an oscilloscope. Positive (rising) or negative 
(falling) slope is determined by the symbol left to the numerical input field.  
The Level Trigger is used for the precise investigation of short term voltage and current 
peak values. It is important to define appropriate pre-trigger time periods in Recording 
Modes. This allows the history before the event and the whole event to be analyzed in 
detail. 
The Sine trigger is sensitive to deviations from the ideal sine wave. Based on zero 
crossings and amplitudes of the last cycle an ideal sine wave is calculated. If the 
deviation of the samples of the actual mains cycle from this ideal sine wave is higher than 
the limit value a recording is started. 
The Sine trigger can be used for detection of commutation notches, fast voltage sags or 
sudden waveform distortions. 
The Max trigger monitors the maximum values independently of the polarity. It detects 
positive or negative peaks. It is used for precise investigation of short term voltage and 
current peak values. 
The Phase trigger responds to phase jumps between consecutive cycles. The zero 
crossings of adjacent periods are evaluated.  
The Phase trigger can be used for the detection of over currents or short circuits in 
neighboring or host networks. 
The Wave trigger monitors the differences in the waveforms of consecutive mains cycles. 
The samples of the last cycle are compared with the samples of the actual cycle. This 
trigger is a general purpose trigger which detects virtually all non-stationary phenomena 
of a certain magnitude.  
The Wave trigger is perfectly suitable for all kinds of disturbance analysis and 
troubleshooting, because most of the power quality problems result in a sudden change of 
the waveform. From the recorded waveforms, we can find the cause of distortion in most 
cases: switching of capacitor banks, commutation distortions, oscillations in the network, 







Transients are short, unexpected signals in the distribution network which occur only 
once and have high amplitude and high slew rate. They contain high frequency 
components. This is why the input signal has to pass a 1.500 Hz high-pass filter before it 
is fed into the trigger logic. If the voltage step is higher than the preset value Vp, a 
recording of transients, rms, and/or Oscilloscope values is triggered, depending on the 
actual settings. 
The trigger is operational for the channels CH 1 - CH 4 for voltages, provided that the 
transient option is mounted in the instrument. 
The transient option allows for sampling frequencies between 100 kHz and 10 MHz. 
Note 
When using voltage transformers, the scaling as defined in the ‘Hardware 
Settings’ is taken into account. 
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Ripple Control Signal  
 
triggersettingsripple.bmp 
This trigger can be applied to phase voltages, to the Neutral voltage, to phase currents 
and to the Neutral current. The trigger applies to signals at the given Center Frequency. 







Harmonics are signal components with frequencies that are integer multiples of the 
fundamental frequency. 
This trigger can be applied to voltages, currents, neutral line voltages and neutral line 
currents. 
The values can be given absolutely in V or A, or relative to the fundamental. The setting 
panel features a limit value editor for the quick and easy adjustment of all limits. For 
current there is an extra  disturbance limits calculator which is based on the "Technical 
rules for assessment of power system disturbances (TOR)" (this is a European 
regulation). 
 Setting Up a Measurement 
 Trigger Settings 5 
  5-23 
Note 
THD is the total harmonic distortion. TID is the total interharmonics 
distortion. This function allows for the detection of intermediate-frequency 
interferences, irrespective of the frequency range in which these 
interferences occur. The TID trigger allows for the recording of 
instantaneous values. Based on the spectral analysis, you can then 
determine the frequency of the interference in offline mode. With this 
function, you have the option to determine effects of ripple control signals 
or power electronics. 
Interharmonics 
The interharmonic frequency bands are located in between the harmonic frequencies. In 
these frequency bands you will typically find disturbances like signalling voltages or 
other sources with frequencies independent from the mains frequency. 
 
triggersettingsinterharmonics1.bmp 
You can trigger on Interharmonics voltages, currents, neutral line voltages and neutral 







The time trigger allows for the recording of selected measurement values at preset time 
intervals, at a certain clock time. 
The following options are available: 
• Start time of the time-triggered recording (the default value is the next full 
minute to the actual PC-time) 
• Repetition time in seconds 
Note 
If no repetition time is specified the time trigger generates only one entry in 
the event list. The selected measurement data are stored at the required 
clock times in the actual data file on the Fluke 1760. 
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Auto-Trigger 
The Auto-Trigger function is used in situations where exact trigger levels cannot easily 
be determined. The trigger engine automatically adapts to the measurement signal. 




When Auto is checked the configuration panels Recording Modes and Trigger Settings 
are no longer accessible, because the trigger thresholds are automatically configured. 
Note 
There are two exceptions regarding the automatic configuration of trigger 
levels. The "Ripple Control Signal" and the "Time Trigger" settings can be 
configured in manual mode and will remain enabled after switching to Auto 
mode.  





















50 % of EN50160 95% limit1 RMS 
RMS frequency 
lower limit 
UL1 50 % of EN50160 95% limit1 RMS 
RMS frequency 
upper limit 
UL1 50 % of EN50160 95% limit1 RMS 
Oscilloscope Peak Value UL1,2,3, 
UN 
± RMS voltage upper limit x 2  Oscilloscope 
Oscilloscope Wave Form UL1,2,3, 
UN 
± RMS voltage change limit x 2  Oscilloscope 
Transients Peak Value UL1,2,3, 
UN 
Unom x 0,5 x 2  Transient 





The initial trigger thresholds are derived from the EN50160 panel in the 




Example: In the panel above the Slow Voltage Variations 95 % positive limit is set to  
110 %. This means Unom + 10 %. The derived initial trigger setting for RMS voltage 
upper limit is Unom + 5 % (50 % of the EN50160 setting).  
The Auto-Trigger lower limit, voltage change limit, frequency upper limit and frequency 
lower limit are in the same manner derived from the Slow Voltage Variations 95 % 
negative limit, the Fast Voltage Variations 95 % limit, the Mains Frequency 95 % 
positive limit and the Mains Frequency 9 % negative limit. 
The Oscilloscope Peak Value and Oscilloscope Wave Form limits are in turn coupled to 
the RMS voltage upper limit and RMS voltage change limits respectively, by multiplying 
the RMS limits by 2 . 
The initial harmonics THD threshold is also set to 50 % of the EN50160 THD limit 
setting (in the example below 4 %). 
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When Auto-Trigger is selected all Recording Modes settings are pre-configured with the 
fixed values below. 
Virtual 
Instrument Aggregation Pre-Trigger Recording time Holdoff time 
RMS 10/20 ms1 
sliding 
0.5 sec 5 sec 10 sec 
Harmonics 200 ms 2 sec 15 sec 10 sec 
Oscilloscope Sample 0.1 sec 0.2 sec 3 sec 
Transients 500 kHz 11.08 msec 32.768 msec 5 sec 
1RMS recording uses half cycle values or full cycle values updated every half cycle, 
whatever is configured in the Nominal / Limit values settings dialog. 
Working with Templates 
The software comes with a number of templates in the form of .vdf files, which have been 
preconfigured for certain applications. These files are stored in the configuration 
Templates folder on your PQ Analyze CD-ROM. If you wish to use these templates 
frequently, copy them into the PQ Analyze Installation directory. 
The general templates (*.vdf) can be customized to suit your specific requirements, and 
then saved as own templates. Open the template with the File > Open menu. Make 






This trigger configuration is used for the recording of Flicker. It responds if the absolute 
values are exceeded, and if voltage fluctuations between two intervals occur. It might be 
necessary to reduce the level to a smaller value, depending on the measuring conditions.  
Harmon.vdf Template 
This template contains the limit values according to EN 50160. A recording is started, if a 
limit value for voltage is exceeded. The system thereby monitors the 25 harmonics of the 
voltage and records 3-sec values. These trigger settings thus register any exceeding of the 
limit values of the voltage harmonics.  
PC.vdf Template 
This template has been devised for the detection of problems with the PC, voltage dips, 
and/or current fluctuations. It responds to under-voltages in the phases, voltage 
fluctuations in the neutral conductor, and wave shape faults in the phase voltages and at 
the neutral conductor as well as voltage transients.  
Rundst.vdf Template 
This template shows sample settings for a ripple control system. The ripple control signal 
frequency (center frequency) and the trigger level must be adjusted to the actual 
requirements. 
Trans.vdf Template 
Transients over 50 V trigger the recording of rapid sample values, oscilloscope and rms 
values. 
These settings provide the recording of non-repeated, rapid events in the network, and is 
triggered by rapid voltage changes (over voltage and under voltage). The transient and 
rms data are recorded. The system detects any switching events. Peaks over 358 V trigger 
the recording of oscilloscope and rms values. 
Uebersp.vdf Template 
RMS values over 253 V, sample values over 358 V, or transients over 50 V trigger the 
recording of oscilloscope and rms values. 
These settings provide the recording of non-repeated, rapid events in the network, and is 
triggered by rapid voltage changes (over voltage). The transient and rms values are 
recorded. The system detects any switching events. Peaks over 358 V trigger the 
recording of oscilloscope and rms values. 
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Chapter 6 
Analyzing Measurement Data 
Downloading Measurement Data to the PC 
Establish a connection to your Recorder (see Chapter 3 “Communicating with the 
Recorder”). 




2. Select a new name for this measurement campaign or accept the one assigned to this 
campaign during initialization (in most cases you accept the default, making it possible to 
append data to the already existing data file of the same name). 
Note 
You can transfer data to your PC at any time during running measurement.  
The measurement campaign is not stopped or affected. 






3. Drag the blue cursors to the desired positions to set start and end time of the data to be 
copied. Select the "Virtual Instruments" you want to have included in the download 
(buttons on the left side of the window). 
The red bars indicate data available on the instrument for download. The blue bars 
indicate data already copied to the PC. 
Note 
You can incrementally copy data of the same measurement campaign (append to existing data 
files). As long as you don't change the name of the stored measurement all data is merged 
together. 
The provided buttons make it easy to select data. 
Time range manipulation buttons: 
 
6_3.jpg 
Virtual instruments selection button: 
 
6_4.bmp 
4. Press Copy to transfer your selected data to the PC. 
5. After the transfer has finished press the Analysis-Panel to front button to bring up the 
main analysis window (see Chapter 4 “PQ Analyze Overview”). 
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6_5.bmp 
Analyzing Trend Data 
There are three virtual instruments that continuously measure trend data: 
1. 10 Min 
2. Free Interval 
3. Day 
While 10 Min and Day use fixed aggregation intervals the Free Interval aggregation can 
be set by the user between 10 seconds and 1 day. 
10 Min is the basic aggregation required by various power quality standards like 
IEC 61000-4-30 or EN 50160. 
Day can be used for long term load profiling and voltage trend monitoring. 
Free Interval is a general-purpose instrument capable of being adapted to the respective 
application requirements. 
To analyze your measurement data follow the procedure below. 
1. Select the virtual instrument 
2. Select start time 






Alternatively you can use the Difference drop down list to select a predefined time 
interval and then shift the time interval around using the Move cursor left/right buttons. 




The icon list on the left side of the main window represents the available parameter 
groups. These are sets of related measurement parameters. Hover your mouse over each 
of the icons to get more information. 
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6_8.bmp 
Select parameter group and then choose the measurement parameter (parameter icon bar 




Additional parameters are available through the Measurement menu. 




If you evaluate harmonics or interharmonics you can select if the displayed data should 
be absolute values or relative to fundamental. For current an additional option "relative to 









Choose one of the available analysis tools Timeplot, Probability, Day extreme value, or 
Bargraph (Day extreme value). 
 
6_12.bmp 
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The Timeplot window shows the following information: 




By using the "Auto Refresh" feature in the main analysis window you can shift the time range 
selection left and right with the "Move cursor left/right" buttons or the left and right keys on the 
keyboard. 
• Detailed information related to the two cursors (blue cursor and red cursor). 
- Selected parameter 
- Date and time of selected data point 
- Magnitude of selected data point 
 
6_16.bmp 
- X and Y axis differences between the two cursor positions 
 
6_17.bmp 
• The selection of the vertical scale used on the left and on the right side of the plot. The 3 
colors indicate the colors used for the 3 phases of the power system (A, B, C / L1, L2, 
L3). Use the drop down list to change the assignment of the scales. 
 
6_18.bmp 
• Flagging Information is displayed as a vertical bar behind the plot data. This information 
relates to the IEC 61000-4-30 "Flagging Concept" requirement. The highlighted sections 
contain at least one parameter which is flagged (dip, swell, or interruption has occurred in 







Use the Add check box to add other parameters to the graph. 
 
6_20.bmp 
In this case you want to investigate further what caused the flagging. This could be a 




The voltage dip can now be clearly seen. 
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6_22.bmp 









If you feel that the colored flagging bar interferes with the graph colors switch it off. 
 
6_25.bmp 
To switch cursor back to normal left click outside the plot window. 
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6_26.bmp 
The zoomed in data view looks like this. 
 
6_27.bmp 
You probably want to know what happened to the current at this time. Simply add the 
maximum current values to the plot. 
 
6_28.bmp 






Use the Show/Hide Plots button to bring up the list of displayed parameters and select the 
parameters you want to display. 
 
6_30.bmp 
The Show/Hide Plots window also shows which parameters are flagged and lists all the 
parameter names and colors. 
 
6_31.bmp 
Please have a look on the advanced settings and features of the Timeplot graph using the 
context menu (right mouse click) 
 Analyzing Measurement Data 
 Analyzing Trend Data 6 






The probability distribution (also known as histogram) shows the probability of the 
parameter magnitude being above a given value. 
In the screenshot above for the two cursor positions this reads as:  
"The probability that phase voltage L1 is above 231.61 V equals 85.417 %". 




Day extreme value 
 
6_34.bmp 
The Day extreme value tool is used for analyzing daily load profiles. 
You are prompted to select the weekdays you want to include in the analysis. For an 
industrial site it could make sense to check the days Monday through Friday in order to 
assess the profile of a typical workday. 
 
6_35.bmp 
The measurement data of all days included in the observation time are taken into account 
and three different profiles are calculated for every phase. 
• Average day profile (arithmetic average) 
• Maximum day profile (maximum values of every point in time) 
• Minimum day profile (minimum values of every point in time) 
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Bargraph (Day extreme value) 
 
6_36.bmp 
The Bargraph (Day extreme value) tool roughly represents a week profile. For every day 
of the week the mean, maximum, and minimum values are displayed.  







The Spectrum tool displays the classic harmonics bar-graph diagram. Position the cursor 
marks to get more information about specific lines.  
Statistical Assessment of the Power System 
In the main analysis window select the EN50160 virtual instrument. This measurement 
function performs the statistical assessment according to the European standard 
EN 50160. EN50160 records in intervals of 10 minutes. All required parameters are 
measured and monitored against pre-defined limit values. 
The standard defines an observation time of one week for the statistical assessment of 
most parameters. It is recommended to use the Difference drop down list to select exactly 
one week. By doing this the start and stop times are automatically aligned to date 
boundaries. 
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6_38.bmp 
Press the EN50160 button.  
 
6_39.bmp 






Red bars represent the results during 95 % of the measuring time while blue stacked bars 
show the results of the 100 % measuring time. The 95 % value corresponds to the 
absolute standardized tolerance deviation that may not be exceeded for 95 % of the time. 
The 100 % value corresponds to the absolute standardized tolerance deviation that may 
not be exceeded for 100 % of the time. The distances to the standardized limit line 
indicate the reserve value. To view statistical details, click the respective buttons in the 
diagram window. 
With this visual tool you can check the sanity of your power system very quickly and 
identify problem areas. 
Use the EN50160 Text Protocol button to quickly create a report including all important 
data. 
Analyzing Events 
The Power Quality Recorder supports more than 120 different types of events. The 
different event types are organized in groups as shown below. 
In order to get the big picture the best way to start the event analysis is the CBEMA 
graph. CBEMA and ANSI curves are different limit curves that define conditions under 
which electronic instruments (especially computers) are expected to work properly. 
Select Events in the main analysis window, press the "Moves cursor to maximum" button 
to include all available events in the evaluation. 
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6_41.bmp 





The graph contains voltage events in % (related to nominal voltage) over the event 




color indicates type and phase. The region between the curves is the allowable area for 
undisturbed equipment function. Events in the region above the upper curve have the 
potential to damage electronic equipment. Events below the lower curve affect the proper 
functioning of instruments connected to the power network but cause no damage. 
Click on an event to move the cursor mark and display additional information on the left 
side. Double click an event to open all related recordings (timeplots). The vertical red line 




Not all event types are included in the CBEMA curve, only those that can be presented as 
percentage of nominal voltage. Please use the Event Database tool to inspect all event types. 
To inspect all event types press the Event Database button. 
 
6_45.bmp 
The Events – Analysis overview window shows the different event groups and all related 
event types in a hierarchical tree view. The count on the right hand side gives the total 
number of events of each list entry. The flag next to the title indicates that the group 
contains flagged events. 
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EN50160 refers to dips, swells, and interruptions. 
Use the drop down list to filter the events. According to IEC 61000-4-30 the purpose of 





EN50160 events are unflagged by definition since they are the source for flagging. 
Use the Active Events button to select all registered events. 
 
6_48.bmp 









Double click any event to display related recordings. 
 
6_51.bmp 
Use the Detail button to create a list of all events with detail information (type, source, 
start time, duration, extreme value, flagging information). 
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6_52.bmp 
The Events – Table shows the list of all selected events. Click on the field name headlines 
to change the sorting of the table. The blue color of the event entries indicates that 
recorded data is available. Double click the event entry to bring up the related timeplots. 




Select menu "Edit > Mark All" and "Edit > Copy" to copy all event data to the clipboard. 
Analyzing Triggered Recordings 
The Recorder offers many different ways of setting triggers for recording measurement 
data (see Chapter 5  Setting up a Measurement – Trigger Settings). If one of these trigger 
thresholds is exceeded the specified virtual instruments start recording as configured by 
the user (see Chapter 5  Setting up a Measurement – Recording Modes).  
The following virtual instruments are available: 
• Harmonics (200ms or 3s aggregated harmonics data) 
• RMS (fast RMS data 10ms/20ms/200ms/3s) 




• Ripple Control (monitoring of dedicated frequencies like signalling voltages) 
• Transient (fast transient recording 100 kHz to 10 MHz) 
Note 
Only channels Ch1 to Ch4 can be used for transient recording. 
To analyze your measurement data follow the procedure below. 
1. Select the virtual instrument 
2. Select start time 
3. Select end time  
 
6_54.bmp 
For Oscilloscope and Transient select channels. 
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6_55.bmp 
Select parameter group (if available) and select parameter to display. 
 
6_56.bmp      
Choose one of the available analysis tools. 
For Harmonics, RMS, and Ripple Control these are Timeplot, Probability, and Spectrum. 
 
6_57.bmp 
For Oscilloscope and Transient these are Timeplot, Spectrum, Active Power Spectrum, 






The analysis tools Timeplot, Probability, and Spectrum are explained in this chapter in 
the section Analyzing Trend Data. 
However there are a few extra features when used with triggered recordings. 
Timeplot 
In combination with Harmonics, RMS, and Ripple Control measurements you can use the 
"Event Stepping" feature. 
Press the Timeplot button. All recordings in the selected time range are displayed in one 
shared window. This plot is an overview picture and does not give you very much detail. 
 
6_59.bmp 
The most efficient way of analyzing the details of all power quality events is by utilizing 
the "Event Stepping" (Auto Refresh) feature. 
 
6_60.bmp 
With the Auto Refresh option checked you can now step through the individual 
recordings inside the selected time range by clicking the Move cursor right/left buttons or 
by using the left/right keys on your keyboard.  
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6_61.bmp 
In combination with Oscilloscope and Transient measurements you can adjust the 
number of samples displayed in the timeplot. Double click on the graph at the desired 






Click OK and press the Timeplot button again. The graph is now displaying the reduced 




The change in the number of displayed samples remains persistent. Reset the range of displayed 
data to the original by moving the start or end time cursors in the main analysis window. 
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Spectrum 
In combination with Oscilloscope and Transient measurements the Spectrum tool 
displays the continuous frequency spectrum. The frequency domain data is calculated 
from the sample values. If the displayed samples are reduced (see Timeplot) this is also 




The time range of the displayed data influences the result of the FFT 
calculation. 
Active and Reactive Power Spectrum 
In combination with the Oscilloscope measurement there are two more tools available for 
assessing the power spectrum. Select the phase with the L1, L2, L3 buttons and then 








Phasor View Fundamental 
The Phasor View tool applies to the Oscilloscope measurement. From the sample data the 
RMS values and phase angles of the fundamental components are calculated and 
presented in the vector diagram. 
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Please note that voltage phase 1 (A/L1) by definition points up and positive angles are counted in 
clockwise direction. 
RMS Values 
The RMS Values tool applies to the Oscilloscope measurement. From the sample data the 
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Chapter 7 
Exporting Measurement Data 
Export Functions Overview 
PQ Analyze offers different tools and layers of exporting and reporting features.  
• Graph export out of analysis windows (clipboard, MS Word, printer) 
• Tabular data export out of analysis windows (clipboard, text-file, MS-Word, MS-
Excel, printer) 
• EN50160 export to text-file, clipboard, MS-Word, printer. 
• Event table export to text-file, clipboard, MS-Word, MS-Excel, printer. 
• Configurable ASCII, Excel and Word reports 
 
Graph Export out of Analysis Windows 
Select your virtual instrument, measurement parameter and evaluation function to create 
your analysis graph. 
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Tabular Data Export out of Analysis Windows 
Select your virtual instrument, measurement parameter and evaluation function to create 
your analysis graph. 
Select Show Table or Copy Table into File. 
 
7_3.bmp 
The show Table tool opens a text viewer window. 
 
7_4.bmp 
From this window you can copy all text to clipboard using menu Edit > Mark All and 
Edit > Copy. 
The File menu offers the functionalities of printing, saving and exporting the data as 
Word or Excel exports. 
EN50160 Export 






Press the EN50160 Text Protocol button and you get all your statistical data in a well-
organized text protocol. 
 
7_6.bmp 
From this window you can copy all text to clipboard using menu Edit > Mark All and 
Edit > Copy. 
The File menu offers the functionalities of printing, saving and exporting the data as a 
Word file. 
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Event Table Export 











From this window you can copy all text to clipboard using menu Edit > Mark All and 
Edit > Copy. 
The File menu offers the functionalities of printing, saving and exporting the data as 
Word or Excel exports. 
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Configurable ASCII, Excel and Word Reports 
Define Export Configuration 
Select Options – Export Setup 
 
exportkonfiguration.bmp 
In the Export setup dialog, enter the file names for the export template (either a Word 
template or an Excel template depending on the Auto Report setting) and the export 






The option Auto Report creates the intermediate MS Excel® file and automatically 
invokes the procedure for creation of the final MS Word® report based on the provided 
Word template. 
Activation of the option Add EN50160 to report provides that the graphical EN50160 
summary is inserted in the final measurement report. 
By default, the files necessary for this procedure are stored in the C:\Program 
Files\Fluke\PQ_Analyze\Export directory: 
Export Setup File 
ExportSetup_sample.ini 
In the ExportSetup_sample.ini file, define and save the measurement parameters for 
export. This file already contains a number of useful variables. Alternatively, use the 
blank ExportSetup_empty.ini file. 
Word Template/EXCEL Macro 
The program includes two pre-formatted MS Excel® files: 
With the Export_simple.xls file, you can export measurements into MS Excel®. 
The Export_to_Word.xls contains a macro for the subsequent transfer of the evaluation 
diagrams into an MS Word® files. If the Auto Report option is checked the transfer to the 
selected Word document is executed automatically. 
The Report.dot file is the template for a report containing the measurement configuration 
and all exported diagrams. The data is imported from string #settings# in the sequence in 
which it is displayed in the MS Excel® file. 
The ReportUserDefined.dot file contains a number of placeholders for the positioning of 
diagrams, tables and labels. 
Name Description 
#settings# Placeholder for the settings. 
#table1#, #table2#: placeholders for tables (diagram legends 
#pic1# #pic2#, etc. placeholders for diagrams that are inserted as graphics 
The Report_2Columns.dot file is formatted in such a way that the diagrams appear in two 
columns in the report. 
Data Archive 
Enter the path of measurement files. The archive contains the intermediate and final 
Excel and  
Word reports. 
The selected file names are saved when the window is closed and are subsequently used 
for the export of data. 
The Export Editor 
1. Open a Fluke 1760 measurement data file. 
2. Choose the export setup file ExportSetup_empty.ini. 
3. Open the export editor, using .  
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4. The export editor contains lists of the already defined variables. 
5. Expand list by clicking the + symbols (similar to the Windows® Explorer). 
Figures in brackets after the variables indicate the column position of the 
respective measurements in the MS Excel® table. 
Note  
The number does not correspond to the column number but to the sequence 
of export. Many variables are actually displayed in several columns (e.g. 
time and 3 phases, shown in 3 columns). 
 
Opens a dialog where the position number of the variable and the number of 
columns to be exported can be edited. 
If the new position number corresponds to a number that is already assigned to another 
variable, all subsequent numbers are incremented by 1. This allows for the insertion of a 
variable at any chosen position. 
 
exporteditpos.bmp 
One variable may be displayed in 1 to 5 columns. 
Example: 
Power factor PF: 
column 1: time; column 2: PF phase L1; column 3: PF phase L2; column 4: PF phase L3. 
Normally, all data relating to a variable is exported,  including time axis and all value 
axes. 
For the export of several variables measured during the same interval, it might be useful 
to export the time axis only once. 
If the time axis of some of the variables is hidden, these respective graphs are combined 
into one diagram. If the time axis of the variables is not hidden, a separate worksheet is 
set up for the diagram. 





Click Delete to remove already configured values from the list. 
 
Click Cancel to close the export editor without saving the changes made 
to the configuration. 
 
Click Store to save the changes made in the configuration to the 
selected file and to close the export editor. 
Adding New Parameters 
The logic of the export editor is similar to that of the macro tool in MS Office® 
applications. 
If the export editor is activated, each evaluation carried out with the loaded measurements 
results in a new entry in the list. 
 
exporteditmw.bmp 
 Exporting Measurement Data 
 Configurable ASCII, Excel and Word Reports 7 
  7-11 
Procedure 
1. Open measurement and select time period in the evaluation window 
2. Select variable . 
3. Select averaging mode   
4. Select evaluation  
The program returns a diagram and a list entry for the respective variable. 
1. In Position, hide columns you do not wish to display (for example, time for other 
variables). 
2. Select the next variable. 
3. Click on . A file dialog appears to give the setup file a new name. 
Report Generation 
To create reports, we have to prepare a configuration file, an MS Excel® file into which 
the data is exported, and optionally a Word template for the final Word report. Suitable 
sample files are included in the software suite. 
If a measurement file has been loaded, all variables included in the configuration file can 
be exported by a simple mouse-click. 
 
However, you must first select the period for the export. 
 
 
Starts the Excel report generator 
 
Alternatively you can also create an ASCII Report: 
 
Starts the ASCII report generator  
ASCII Reports 
To generate ASCII reports, use the preset configuration file ExportSetup_sample.ini. 
1. Open measurement file. 
2. Select period. 
3. Create or select configuration file (only if you want to change the 
configuration, otherwise the most recently used configuration is used). 
4. Click the ASCII report generator button: . 






The system generates an ASCII file (name.txt), which can be edited with any text editor. 
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MS EXCEL® Reports 
1. Select measurements. 
2. Select time period. 
3. Create or select configuration file (only if you want to change the configuration, 
otherwise the most recently used configuration is used). 
4. Click Excel Export  in the standard toolbar. 
MS Excel® is started and the temporary file TmpExp0.xls is generated: The variables are 





The export might take some time, depending on the number of selected time 
periods and parameters. 
Worksheets  Contents 
Settings. File name 
user texts 
important measurement settings such as limit values and conversion factors of the 
channels. 
Data  Measurements organized in columns as defined in the configuration file. The number 
of rows is determined by the number of exported time intervals. 





This MS Excel® sheet can be saved under a different name. You also have the option to 
generate charts for any series of measurements in the file using the MS Excel® chart 
tools. 
Note 
If the variables that are specified in the configuration file are not available 
in the export data, blank columns are inserted at the respective positions in 
the MS Excel® worksheet. The positions of the columns are thus not 
adjusted. 
MS Word® Reports  
In the export configuration, select the Export_to_Word.xls file (included in software) as 
the target file for the export. This file contains a macro that allows you to generate 
perfectly formatted MS Word® reports at the click of a button. 
 
exporteditor.bmp 
1. Open the measurement file. 
2. Select a time period, using the red cursors. 
3. Click the Excel Export  button in the top toolbar. 
4. The Export_to_Word.xls file is opened in MS Excel®. It contains a macro and a 
temporary file TempExp.xls, which is the actual report to be exported to MS 
Word®. 
The first worksheet is named Settings and contains the file name, user texts and the 
important measurement settings such as limit values and conversion factors of the 
channels. The second sheet is labeled Data and contains the measurements values 
organized in columns as defined in the configuration file. 
In addition to these two sheets, there is a separate worksheet labeled Chart xxx for each 
diagram. The number of rows is determined by the number of exported time intervals. 
The worksheet window includes the following toolbar. 
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export to word-tools.bmp 





Select the report language (German, English or French). 
Scaling of diagram 
Automatic or manual scaling of diagram: With manual scaling, enter the lower limit 
value (min) and the upper limit value (max) of the scale; you also have the option to add 
a prefix such as"kilo" or "mega". With automatic scaling, the ranges and the prefix are 




Choose the time period 
 
time auswahl.bmp 




The diagrams on the worksheets are generated across the time period selected in the 
software for export. 
Daily. In addition to the current sheets, new worksheets are generated, each containing the 
data of one weekday, provided of course that this data is available in the system 
Weekly The diagrams are generated for weeks. 
 
beginn-ende-tag.bmp 
Enter the first and last weekday of the period to be displayed. Ensure that all weekdays 
are entered, e.g. Mon-Sun. Sat-Sun results in a diagram for a single day. 
 
apply to all.bmp 








Click this button to transfer the diagrams from the MS Excel® file to the MS Word® 
template. 
Choose one of the supplied MS Word® templates or a file prepared by you. 
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exportselectwordtemplate.bmp 
Use the following placeholders in Word reports: 
Placeholders Used For 
#settings# Settings 
#pic1#, #pic2# Diagrams 
#table1#, #table2# Tables (legends of diagrams) 
#EN50160# EN50160 report 
 
A properly formatted report is generated, whereby the diagrams are inserted into the MS 
Word® document. This export facility saves time and ensures a consistent layout for your 














Same function as the File New button. Used to set up a new measurement (see Chapter 5 
Setting up a Measurement for details). 
 
File – Open 
1. Select File - Open or click the  button to open an existing template/definition 
file (*.vdf), or a measurement file for analysis (*.def). 
2. To gain a better overview of the available files, select the desired file type. You 
have the option to adjust the parameters of an existing file in the Settings 
window. 
There are a number of templates available covering various applications. These files can 
be adjusted and then saved as new templates for further use.  
File – Save  
An open measurement can be saved under a different name.  
1. Open the file. 
2. Enter the name of the new file in the File Name field. 





File – Print 
 
printer.bmp 
Select File – Print or click the  button to print out the current measuring data (screen 
with all open windows). You can choose between black&white or color printout, and 
select the number of copies you require. 
Note 
If you want to print out a diagram there is an option for printing Bitmaps 
(BMP Printing) – this overcomes some scaling and resolution problems on 
specific network printers. 
File – Delete 
Select File – Delete to delete obsolete files. For this purpose, enter the name of the file to 
be deleted and confirm with Select. The deletion of files is only possible, if no 
measurement file is open. 
Note 
Deleted files cannot be restored. 
Fluke 1760 Start-Menu 
Opens the start-up screen even if it is suppressed by the appropriate option. 
File – Exit 
Exits the PQ Analyze software. 
 Menu Reference 
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Measurement – Settings 
The settings of the currently open file can be checked. 
EXCEL Protocol Report Generator 
An automatic measurement report is created based on prepared templates. For details, see 
Chapter 7 Exporting Measurement Data. 
ASCII Protocol Report Generator 
In the ASCII report generator, enter a file name for the output of a text report of the open 
measurements. For details, see Chapter 7 Exporting Measurement Data. 
Measurement Parameters 
Most of the analysis functions are also accessible through the Measurement menu. 
However in addition to the measurement parameter icons and the analysis tools icons this 
menu offers some specialized and advanced functions and parameters. This is a collection 
of tools that proved to be useful for certain applications. Some of these extra features are 
described below. 
Harmonics and Interharmonics 
Provides an interactive selection panel to add individual harmonics or interharmonics to 







In the Harmonics and Interharmonics group the V/I (x-y plot) tool is available. This 
makes it possible to plot the V/I characteristic of a given harmonic and estimate power 
network impedances at different frequencies. 
 
vi_plot.bmp 
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Oscilloscope 
Spectrum displays for the system components (zero sequence, positive sequence, 
negative sequence) are available. 
K-Factor 
The K-Factor is a special parameter used for assessing the heating of transformers in the 
presence of harmonic currents. If for example the K-Factor is 3 this means that there will 
be 3 times as much heat produced in the transformer by the distorted current than would 
be produced by a purely sinusoidal current. 
Factor K 
The Factor K is a transformer derating factor. When the transformer current is distorted 
by harmonic current components this parameter yields a derating factor greater than 1. 
This factor is used to reduce the nominal power rating of the transformer to prevent 
overheating. If for example the Factor K is 1.25 the transformer must be derated to 80% 
(1/1.25) of its nominal power. 
Menu: Transfer 
Transfer – FLUKE 1760 
See Chapter 3 Communicating with the Recorder. 
Transfer – Change Settings 
When a connection to the Recorder is established some settings (mainly trigger 
thresholds) can be adjusted during running measurement. 
Transfer – Download Measurement Data 
This command transfers the data stored in the instrument to the evaluation PC. This can 
be done at any time, without affecting any current measuring process. 
Transfer – Live Mode 
In Live Mode, the instantaneous values and frequency spectrums of the currently applied 
signals are displayed.  






Retrieving new measurements 
The retrieval of new measuring data from the instrument can be automated and timer-
controlled (Timer ON)  or started manually by clicking the  (Refresh) button. 
 
 
Hardware settings for Live operation. 
Note 




Number of samples for a measurement. 
1024 is sufficient for measurements in the power supply network. 
The number of samples determines the time required for the transfer of the data.  
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Oscilloscope Online View 
 
8_1.bmp 
Click the  button to evaluate waveforms. 
To retrieve new measuring data, click the  button. 
Generate diagrams, using the buttons in the toolbar. 
Note 
For details about Live-Mode evaluation functions see also “Chapter 6 
Analyzing Measurement Data – Analyzing Triggered Recordings”. 
Live Mode Event Display 
 
onlinerefresh-ereignisse.bmp 
The Live Mode event display shows all active events and enables users to optimize the 
trigger limit settings. 
Click the Event button in the Refresh window to view the events that are currently active. 
Completed events are not displayed. The active events can be viewed as an event 
evaluation  in the form of a list, or as entry in the CBEMA diagram . 
Note 
Active but not yet completed events are listed without duration. 
Double clicking on an event opens all associated recordings in appropriate 
diagram windows. 
Transient Live Mode 






In the Hardware Settings  – Transient Analysis window, select the channels you wish to 
display, and the number of measured samples per measurement. The duration of the 
measurement depends on the set sampling rate. 
The sampling rate can be adjusted in Settings – Recording Modes to a value between 
100 kHz and 10 MHz. 
The number of samples determines the duration of the data transfer, as well as the 
frequency resolution of the spectral analysis. 
It is recommended to switch off ( ) channels that are not used.  
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Menu: Service 
Service – Calibration 
 
calibration.bmp 
With this function, you can view the gain factors of the eight channels CH1 to CH8, and 
the calibration data stored in the sensors. 
Note 
The gain factors may not be changed, as they determine the accuracy of the 
instrument. 







The identification string of a sensor cannot be modified or, the device might 
not be detected by the instrument any more. 
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Service – Status Test 
 
statustest.bmp 
This status test assesses and displays the following information about the instrument: 
• System time and time zone of instrument 
• Time zone 
• Device name 
• Type of data storage medium 




• Options installed at instrument 
• Gain factors of measuring channels 
• Valid connected sensors 
• Battery: voltage, temperature, current, capacity 
• Status of the GPS-option 
Service – Set Time  
 
servicesettime.bmp 
Local Time: Shows the current PC time. 
Instrument time: Shows the current instrument time 
Synchronize: 
Click the  button to apply the PC system time to the instrument. 
OK: 
Click  to transfer the current time to the instrument and to 
close the window. 
Service – Advanced Settings 
The Advanced Settings menu opens a text menu where you can change advanced settings 
that are not frequently used. Follow the instructions in the text menu to alter any of these 
settings. 
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advancedsettingsmainmenu2.bmp 
Service – Time Synchronization Configuration 




You can check the status of the GPS receiver with the Status Test function. 
Select menu "Service > Status test" and go to the end of the list. 
GPS: Off 
The GPS option has been deactivated in the menu Service - GPS Configuration (selection 
“None”). 
GPS: Invalid 
The GPS option has been activated in the menu Service - GPS Configuration (selection 





The instrument is receiving correct protocol data from a connected GPS option, but time 
synchronization is not yet achieved (maybe too few satellites in receiving area or signal 
strength too low). 
GPS: Locked 
Data packets with correct protocol containing time information are received through the 
serial interface of the instrument. The instrument is time synchronized to UTC (Universal 
Coordinated Time). 
Service – Firmware Update 
Upgrades the firmware of the Recorder. The latest firmware is always supplied as a part 
of a new evaluation software package (i.e. included on supplied CD-ROM). 
Note 
To ensure trouble-free operation, ensure that the versions of the software 
installed on the instruments and the PC are identically. 
 
Menu Window 
Window – List 
For ease of use there are items to close all windows of a certain kind: 
• Close all graphs 
• Close all tables 
• Close all 
This is very useful if many evaluation windows are open and have to be closed at once. 
Window – Print 
Select menu option Print in the Window menu to view a list of all open windows. 
Select all windows you wish to print and confirm with OK. 
 
prin1.bmp 
The Window menu includes a list of currently open diagram windows. 
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By clicking an entry in the list, the associated diagram is displayed in the foreground. 
Window – Clipboard 
The window contains a list of currently open windows. 
You have the option to select a window and to copy it to the clipboard. In this manner, 
you can export evaluations (diagrams), events and trigger settings to an MS Word® or 
MS Excel® file. 
Note 
You can only copy one window at a time to the clipboard. 
Menu: Options 
Options – Choose Language 
Language Selection 
Select the language of the user interface. 
Options – Power Factor 
There are different algorithms for calculation of the power factor depending on the 




Select the required formula before you open the measurement data file. 
In the first formula, the sign of the reactive power Q defines the sign of the 
power factor. According to the load type (inductive or capacitive) the sign 
of the power factor changes. 
The second formula is the classical definition. The sign is the real power 
sign and therefore indicates the direction of power flow. 







Select the required formula before you open the measurement data file. The 
second scaling method is optimal if the power factor fluctuates permanently 
around +/-1. Then the diagram is not overcrowded with vertical lines. 
The second type is commonly used in power metering applications in 
energy distribution. 
Options – Plt Calculation 
The long term flicker Plt is calculated based on the Pst values. Select the alignment of the 
Plt interval (2 hours). 
Options – Default Definition File 
Select here the Default.def files you want to use in connection with menu option File – 
New, e.g. euro.def. These templates have been customized to suit the different regions 
(for example, in the United States f= 60 Hz). 
 
defaultdef.bmp 
These files are supplied with the program and are located in the vdf_10 directory. Adjust 
the template by setting the limit values to suit your needs.  
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Options – Configure Sites 
The menu option allows you to assign station and instrument names to your devices. 
These names can then be used when establishing connections to the instrument using the 
Transfer menu. 
Enter all information your instrument: 
• Station name 
• Device name 
• IP Address 
• Phone number of the modem if available 












Decimal delimiter. With this option, you can define the format of export tables for transfer 
to spreadsheet programs (text file). In the various countries, a comma 
or a full stop are used as a decimal separator 
Ensure that your settings in this window correspond to those of your 
spreadsheet program 
High time resolution If this option is checked, fractions of seconds are shown, where 
appropriate. This is useful regarding events 
Save selected settings The settings are saved as defaults and remain thus active even after a 
restart of the system 
Options – Diagram Attributes  
 
opt_kuven_attribute_a.bmp 
Each graph is assigned a color and line thickness. The settings are saved as defaults and 
remain thus active even after a restart of the PQ Analyze software. If we check the Set all 
box, this Line Style is used for all curves, which makes settings easier. 
Define the color for marking of flagged intervals in the field Flagging.With the option 
Hide activated, the shading for flagged data will not be visible any more. 
Options – Export Configuration 
The PQ Analyze application software can be used to generate freely configurable 
measurement reports in MS Excel® and MS Word®, which are based on predefined 
templates. 
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Advantages 
The templates must only be formatted and configured once. 
• Reports showing the latest measurements can be generated with a click of a 
mouse button 
• First, you must define the variables to be exported and save this information in a 
configuration file 
The system supports customized reports containing design elements in MS Excel®. 
• Using the supplied macro, you can generate the final report in MS Word®. 
The final report includes all basic instrument settings and all diagrams from the MS 
Excel® file. The position of the various elements is defined by means of placeholders, e.g. 
#pic1# in the template. 
For details see “Chapter 7 Exporting Measurement Data”. 
Menu Help 
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About this Manual 
This manual consists of several chapters. 
• Introduction 




• Options and Accessories 
Symbols 
Table 1-1 shows the symbols used on the instrument and/or in this manual. 
Table 1-1. Symbols 
Symbol Description 
X Hazardous voltage. Risk of electric shock. 
W Important information. See manual. 
- Do not apply around or remove from HAZARDOUS LIVE 
conductors. 
J Earth ground. 
T Double insulation. 
B AC (Alternating Current) 
F DC (Direct Current). 
P Conforms to requirements of European Union. 
) Canadian Standards Association is the certified body used for testing compliance to safety standards. 
~ Do not dispose of this product as unsorted municipal waste. Contact Fluke or a qualified recycler for disposal. 
; 
N10140 











Figure 1-1. CAT 
Safety Instructions 
The design and manufacture of the device conform to the latest state of technology and 
the safety standards laid down in IEC 61010 1/2nd edition. If used improperly, there is a 
risk of injury to persons and damage of property. 
Please read this section carefully. It will familiarize you with important safety 
instructions for handling your 1760 PQ Analyzer. In this manual a Warning identifies 
conditions and actions that pose hazard(s) to the user. A Caution identifies conditions 
and actions that may damage the Recorder. 
Note 
The 1760 PQ Analyzer is referred to as ‘Recorder’ through out the manual. 
WX Warnings 
To avoid electric shock or personal injury: 
The Power Quality Recorder may only be used and handled by 
qualified personnel. 
Maintenance work must be done only by qualified service 
personnel. 
Use only specified current probes. If you use flexible current 
probes, wear suitable protective gloves or work on de-
energized conductors. 
Protect the Recorder against wetness and humidity. 
Do not hold the Current Clamp anywhere beyond the tactile 
barrier. 
To prevent electrical shock, always connect current probe test 
leads to the Recorder before connecting to the load. 
To avoid electrical shock, do not connect the voltage 
measuring or power supply input to systems with higher 
voltages to ground (earth) than is marked on the Recorder. 
 Introduction 
 Safety Instructions 1 
  1-5 
To avoid damage to the Recorder, never connect the voltage 
measuring inputs to phase-to-phase voltages higher than 
defined on the voltage sensors. 
To avoid damage to the Recorder, never connect the power 
supply voltage inputs to phase-to-phase voltages. 
Use only the provided original or specified accessories. 
Use these accessories only in the specified overvoltage 
category areas. 
Connect clip-on current transformers and/or Flexi Set to 
insulated live conductors only. 
The power company side of the revenue power meter is 
considered a CAT IV area. To avoid electrical shock or damage 
to the equipment, never connect the Recorder to the power in 
this area. 
Additional personal protective measures as required by local 
government agencies must be taken if the measuring sensors 
are installed on non-insulated live conductors.  
Avoid connection from multiple channels to the same phase. 
Protection Class 
This device is assigned to protection class I according to IEC 61140 and is equipped with 
a protective earth connector. 
Qualified Personnel 
The device may only be operated by suitably qualified personnel. The adequate 
qualifications required are: 
• Trained and authorized to switch on/off, ground (earth) and mark the power 
distribution circuits and devices in accordance with the safety standards of 
electrical engineering 
• Training or instruction in accordance with the standards of the safety engineering 
in maintenance and use of appropriate safety equipment 
• Training in first aid 
Safe Operation 
For safe operation of the Recorder: 
• Ensure that all persons using the device have read and fully understood the 
operating manual and safety instructions. 
• The device may only be used under certain ambient conditions. Ensure that the 
actual ambient conditions conform to the admissible conditions laid down in 
Chapter 5, General Specifications. 
• During the operation, ensure that the circulation of air around the instrument is 
possible in order to prevent the accumulation of heat inside the housing. 





Do not use the device for any other purpose other than measuring of voltages and 
currents that are within the measuring ranges and categories, including voltage to earth as 
laid down in Chapter 5, General Specifications. 
Improper use shall void all warranty. 
Electrical Connections 
• Ensure that the power and connecting cables used with the device are in proper 
working order. 
• Ensure that the protective earth connector of the power lead and the housing 
earth connector are connected according to the instructions to the low-resistance 
unit earth cable. 
• Ensure that the power and connecting cables as well as all accessories used in 
conjunction with the device are in proper working order and clean. 
• Install the device in such a way that its power cable is accessible at all times and 
can easily be disconnected. If this is not applicable a two pole circuit breaker 
with a nominal current must be installed in the power supply lines. 
Risks During Operation 
For connection work, do not work on your own but in teams of at least two persons. 
Do not use the device if the housing or an operating element is damaged. 
Ensure that the connected devices work properly. 
Measurement sensors must not be connected to unfused circuits. 
Connectors with locking mechanism have to be locked firmly. 
Maintenance and Repairs 
Do not open the housing. 
Do not carry out any repairs and replace any component parts of the device other than the 
replaceable battery. 
Damaged connecting and power leads must be repaired or replaced by an authorized 
service technician. 
Authorized, specialized technicians may only repair damaged or defective devices. 
Accessories 
Only use the accessories supplied with the device or specifically available as optional 
equipment for your model. 
Ensure that any third-party accessories used in conjunction with the device conform to 
IEC 61010-031/-2-032 standard and are suitable for respective measuring voltage range. 
Device Shutdown 
If you detect any damage to the housing, controls, power cable, connecting leads or 
connected devices, immediately disconnect the measuring inputs of the unit and then 
from the power supply. 
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If you are in doubt as regards the safe operation of the device, immediately shutdown the 
unit and the respective accessories, secure them against inadvertent switching on and 
bring them to an authorized service agent. 
Safety Instructions on Device Housing 
Mains Connection 
The mains connection must conform to the ranges/values as inscribed on the instrument 
labels. 





Figure 1-2. Instrument Labels 
 
WX  Warning 
Risk of voltage peaks in higher categories. Connect the supply 
cable of the device only to sections CAT I, II or III of the supply 
system (Refer to the ‘Functional Description’ section) the 




Input Voltage – Measuring Inputs 
The measurement category (refer to Functional Description section) and the max. voltage 
to earth of the sensors has to conform to the power supply system (See the inscription and 
the technical specifications of the accessories). 
Servicing and Maintenance 
• Do not remove the cover 
• Refer servicing to qualified personnel 
• The user can replace the accumulator package (Refer to Chapter 4, Maintenance) 
Design and Functions 
This section provides an overview of the terminals, ports and interfaces of the Recorder, 
as well as a list of displays and operating devices and a brief introduction to the basic 
functions of the unit. 
Mains Connection and Interfaces 




Figure 1-3. Top View 
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grafikview2.eps 
Figure 1-4. Front View 
 
Table 1-2 shows the controls and indicators of the Recorder. 
Table 1-2. Controls and Indicators 
Sl No. Description 
A Mains connection. 
B Mains switch. 
C LED indicators. 
D Ethernet connector. 
E USB connectors type A.  
F COM1 – serial port (RS232). 
G Feature connector (GPS, DCF 77, COM2, alarms, etc). 
H Measurement input connectors. 
I Compact Flash card slot. 






Channels ‘CH1’ to ‘CH4’ are labeled: 
 
Schild CH1.wmf  
The text TRANSIENT indicates that these channels can be equipped with a 
fast transient option. 
Channels ‘CH5’ to ‘CH8’ cannot be used for fast transient recordings and 




A Mains Connector 
Connect the device to 83 V – 264 V AC-47 Hz – 65 Hz or 100 V – 375 V DC, power 
consumption approx. 30 W. 
Note 
Connect the supply cable of the device only to sections CAT I, II or III of 
the supply system the voltage to earth may not exceed 300 V. 
B Mains Switch 
Activate the mains switch to switch the device on or off. 
Note 
The switch is secured by a mechanical feature against inadvertent 
activation. Lift the knob slightly before moving it to the other position. 
Instrument can be turned on only if the mains power supply is connected 
and the supply voltage is within the specified range. 
If the mains switch is in position I the instrument is turned on automatically 
as soon as an appropriate supply voltage is applied to the mains connector. 
If there is no mains supply and the battery pack capacity is too low the 
instrument is turned off automatically. 
Rebooting the Instrument 
To reboot the instrument: 
1. Set the mains switch to the 0-position. 
2. Wait until all LEDs are off. 
3. Connect instrument to mains and set the mains switch to the I-Position. 
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C LED Indicators 
 
led-schild gesamt.wmf 




Condition LED POWER LED UPS 
Instrument boot Green OFF 
Mains is on, battery is not charged Green Green, yellow, or red according to 
capacity 
Mains is on, battery is charged Green Slowly Flashing Green, yellow, or 
red according to capacity 
Battery operation OFF Green, yellow, or red according to 
capacity 
Battery discharge mode 
OFF 
Flashing Green, yellow, or red, 
Memory LEDs show “decreasing” 
yellow flashlight 
Green, flashing Flashing Green, yellow, or red 








These LEDs provide information about the power supply: 
LED POWER: 
• Continuously green: Instrument is supplied from mains 
• OFF: Supply from battery package 
LED UPS: 
Indicates charging state of the UPS battery package: 
• Green: Battery is charged with 80 % to 100 % of nominal capacity 
• Yellow: Capacity is between 30 % and 80 %, mains independent operation is 
possible for more than 3 minutes 
• Red: Capacity is between 25 % and 30 % of nominal capacity. Mains 
independent operation is possible for less than 3 minutes 
• Flashing: During charging the LED is flashing red, yellow, or green 
corresponding to charging state and turns to continuous green light when 
charging is complete 
LED RECORDING STATUS: 
This indicator gives information about the recording status of the measurement campaign. 
Condition LED RECORDING STATUS 
Instrument is not yet initialized for a measurement 
campaign OFF 
Measurement initialization is in progress, Instrument is not 
yet ready for recording data green, flashing rapidly 
Measurement campaign has been initialized, but not yet 
started Green 
Measurement campaign is active, data are recorded Green, flashing slowly 
Measurement campaign is active, data are recorded, but 
some memory portions are full, i. e. some virtual 
instruments do not record any more 
Yellow, flashing slowly 
Measurement campaign finished, no further campaign is 
programmed, data ready for upload to the PC, Instrument 
does not record data any more 
Yellow 
In case of error Red 
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These indicators provide information about the time synchronization of the Instrument. 
LED PULSE: 
This LED indicates the reception of sync pulses. If Instrument is synchronized correctly 
the LED is green and flashes yellow for each pulse detected. 
If external pulses are used without GPS time information the LED is off and flashes red 
for each detected sync pulse (to enable this, the “Pulse” protocol must be selected in the 
“Time Synchronization Configuration” in the PQ Analyze software). 
LED DATA: 
• Green: The Recorder is configured for time synchronization (Service menu), a 
time synchronization adaptor (GPS or DCF77) is connected, and the received 
time information is valid. 
• Yellow: The Recorder is configured for time synchronization; a time 
synchronization adaptor is connected, but the received time information is not 
correct. Possible reasons: No satellites or time source found or adaptor still 
synchronizing after power on. 
• Red: The Recorder is configured for time synchronization, but no time 
synchronization adaptor is connected or it is not working properly. 
• Off: The recorder is not configured for time synchronization. 
LEDs for Data Transfer and Storage: 
 
led-data.wmf 
LED DATA TRANSFER: 
The DATA TRANSFER LED indicates data transfer via external interfaces or to the 
Compact Flash card. 
• Off: No connection between PQ Analyze software and Recorder exists. 
• Green: Connection between PQ Analyze software and Recorder established. 
• Flashing yellow: data are written to the internal CF-card, external CF-card, USB 
memory stick or data transfer via any of the interfaces (USB, RS232, or Ethernet) 
LEDs MEMORY LEVEL: 
The row of MEMORY LEVEL LEDs indicates the amount of free/occupied 
measurement data memory on the Compact Flash card. 
Occupied blocks are indicated by lit LEDs, 5 on the left side are green, 3 on the right side 
are red to indicate that the memory is soon full. 
During a forced battery discharge these LEDs are flashing yellow, the number of LEDs 




LEDs CH1 to CH8: 
 
led-kanäle.wmf 
Three LEDs are assigned to each of the eight input channels of the Recorder. The 
indicators refer to half cycle or full circle rms values of the input signal (depending on the 
configuration). 
The following information is provided in case a valid sensor is detected. 
Condition 
LED UNDER  
 
LED OK  
 
LED OVER  
 
Signal within nominal 
range Off Green Off 
Signal too low (dip) Yellow Off Off 
Signal too high (swell) Off Off Yellow 
Over range (ADC-
overflow) Off Off Flashing red 
Phase sequence wrong Off LEDs blinking in 
sequence L3-L2-L1 Off 









Signal within nominal 
range Off Red Off 
Signal too low Yellow Red Off 
Signal too high Off Red Yellow 
Over range Off Red Flashing red 
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Note 
The LED OK is red if no valid sensor can be detected. 
The limits for ‘Signal too low’ and ‘Signal too high’ are equal to the 
thresholds for voltage dips and voltage swells (e.g. ±10 % of Un). 
For current inputs ‘Signal too low’ is indicated for half cycle or full cycle 
rms values below 10 % of the sensor range as configured in the “Hardware 
Settings” panel (if sensor is set to “Auto” the “Signal too low” indication 
is deactivated). 
‘Over range’ is indicated if the input signal is outside the valid range of the 
analogue to digital converter (ADC, i.e. ±32.700 counts). 
The phase voltages UL1, UL2, and UL3 of a three-phase system are monitored with the 
symmetrical components (zero, positive and negative system). If the negative system 
exceeds an upper threshold a wrong phase sequence condition is indicated (e.g. two lines 
interchanged); the associated LEDs are flashing in sequence L3-L2-L1. 
WX  Warning 
The LEDs do not indicate whether there is voltage. Do not rely 
on the LEDs to find out whether the device under test is live or 
not. 
D Ethernet port 
Used for connection of the Recorder to an Ethernet port of a PC, or to an Ethernet 
network (LAN). For a connection to an Ethernet network use the supplied Ethernet cable. 
For direct connection of the instrument to a PC use the cross-linked Ethernet cable (with 
the red plug). 
E 2 USB connectors 
Two USB type A connectors for connection of the instrument to the USB-port of a PC. 
USB version V2.0 is supported. A special link cable has to be used (USB cable A-A). 
USB connectors have 2 functions: 
1. Virtual network connection with USB data link cable 
2. Memory stick support for storing of measurement data (same as external CF 
card) 
CF card LED behaviour during USB copy process: 
• copy process started --> flashing LED 
• copy process finished and all data copied --> LED goes off 
• copy process finished but not all data could be copied --> LED is turned on 
statically 
• on error --> fast flashing LED for approx. 3 seconds then statically on 
Note 
USB stick must not be pulled out while CF card LED is flashing. This can 
cause permanent damage to the storage media. Only remove CF card / 




F Serial port COM1 (RS232) 
Serial port for connection of the device to the serial port of a PC. 







Pin Signal Description 
1 DCD Data Carrier Detect 
2 RxD Receive Data 
3 TxD Transmit Data 
4 DTR Data Terminal Ready 
5 GND Ground 
6 DSR Data Set Ready 
7 RTS Request To Send 
8 CTS Clear To Send 
9 RI Ring Indicator 
G Feature connector 
Specification of outputs / inputs: 
Condition Voltage level 
Low (inactive) 0 - 0.8 V 
High (active) 2.5 - 5 V 
Maximum load current: 5 mA. 
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Pin Signal Description 
1 +15 V Power supply voltage, max. 300 mA 
2 TxD Output, Transmit Data COM2 
3 RxD Input, Receive Data COM2 
4 RTS Output, Request to send COM2 
5 CTS Input, Clear to Send COM2 
6 Service Output, internal use 
7 GND Signal ground 
8 Service Output, internal use 
9 Watchdog Pulse Output, CPU watch dog signal 
10 O1 Alarm output, reset with input RES 1 
11 O2 Alarm output, reset with input RES 1 
12 O3 Alarm output, reset with input RES 2 
13 O4 Alarm output, reset with input RES 2 
14  +5 V Power supply voltage 
15 GPS PPS+ Input for GPS time synchronization 
16 GPS PPS − Input for GPS time synchronization 
17 GPS Transmit+ Input for GPS time synchronization 
18 GPS Transmit- Input for GPS time synchronization 
19-23 Service Output, internal use 
24 RES1 Reset input for alarm outputs O1, O2 
25 RES2 Reset input for alarm outputs O3, O4 
H Measurement Channels 
Plugs for 8 isolated measurement channels. Connect only original accessories such as 
voltage and current sensors (clamps, Flexi Set, shunt resistors, etc.). The plug is secured 
by means of a bayonet mechanism. 
Note 
Inputs that are not in use must be covered with the supplied protective caps 
to prevent pollution. 
When analyzing transients with options 2540582, 2540575 the potential to 




I Compact Flash Card  
Replaceable Compact Flash card for storage of measurement data. (10) Compact Flash 
eject button and LED. Do not operate when data transfer is active (LED indicates 
activity). 
CF card LED behaviour during CF copy process: 
• CF card inserted and detected --> short flashing (double pulses) 
• copy process started --> flashing LED 
• copy process finished and all data copied --> LED goes off 
• copy process finished but not all data could be copied --> LED is turned on 
statically 
• on error --> fast flashing LED for approx. 3 seconds then statically on 
 
Note 
CF card must not be pulled out while CF card LED is flashing. This can 
cause permanent damage to the storage media. Only remove CF card / 
USB stick while CF card LED is OFF or statically ON. 
Basic Measurements 
The Instrument offers all functions necessary to perform network analysis, quality 
assurance evaluations and interference source detections. A large compact flash data 
memory provides a method of effecting long-term recordings. All data is saved even 
without connection of the instrument to an evaluation computer. No information will be 
lost. The recordings are the basis for detailed evaluations and analyze to assess 
disturbances and the mains voltage quality. The instrument records and provides 
historical event data, which protective relays or protective switches have induced and 
how the resources have performed. 
Measurement Types 
The instrument combines many different measurement types, also referred to as “virtual 
instruments”: 
• Digital recording of measured data (data logger) 
• Power measuring device (recording of load profiles) 
• Recording of power frequency 
• Power Quality Analyzer (including statistical evaluation) 
• Fast transient recorder (optional) 
• Ripple control signal analyzer 
• Harmonics analyzer 
• Voltage disturbances analyzer (events) 
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Measurements 
The following measurements can be made: 
• rms values of voltage and current as well as power values with programmable 
averaging time 
• Oscilloscope data (instantaneous value, sensing value) 
• Powerful and versatile triggering engine 
• Load and energy measurements 
• Analysis of voltage and current harmonics 
• Analysis of voltage and current interharmonics 
• Fast transient analysis 
• Signaling voltage, ripple control signal analysis 
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Startup 
Checking of Delivery 
Before commencing work with the device, check the delivery to ensure that it is 
complete, using the following list and the delivery specifications. 
• 1 Power Quality Recorder Instrument 
• 1 Getting Started manual 
• CD-ROM with PQ Analyze application software, manuals, data sheets, and demo 
data 
• 1 power cord for mains connection 
• 1 main connection adapter set 
• 1 Ethernet cable for direct PC connection 
• 1 Ethernet cable for network connection 
• 1 crosslink RS232 connection cable (2540608) 
• 1 USB data link cable (2826665) 
Optional: 
• 4 voltage sensors 
• 4 Flexi current sensors 
• Carrying bag 
• GPS receiver module 
Figure 2-1 and 2-2 show the communication cables. 
 
ph_interfacecables.bmp 






Figure 2-2. USB Cable 
Setup 
Installation 
Follow the safety instructions regarding the ambient conditions and location of the 
installation. 
W X Warning 
First connect the device with the mains cable and compatible 
adapter to the power supply network. Observe the 
specifications on the device type plate. 
The device is connected to mains power, and a number of 
internal components are live with dangerous voltage levels. To 
remain safe during the operation, the device must be equipped 
with a low-resistance connection to the earth. Therefore, check 
the mains socket and its wiring. 
Connect the supply cable of the device only to the sections 
CAT I, II or III of the supply system. The voltage to earth may 
not exceed 300 V. 
Switching the Device On 
Switch on the power supply to the device (lift switching knob B slightly and move to 
position ‘I’). The LED POWER is lit. After approx. 40 seconds of booting, the device is 
ready for the operation. 
Switching the Device Off 
Lift switching knob B slightly and move to position ‘0’. The LED POWER goes off 
after closing all the internal data files. 
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Note 
The instrument can be only switched off after the boot process is finished 
(duration is approx. 40 seconds). 
Simple Measurement - Function Check 
The procedure below allows users to familiarize themselves with the measuring functions 
of the instrument, while testing all basic device functions. 
Installation:  Install the instruments SW PQ Analyze, see Reference Manual PQ 
Analyze. 
Connect device:  Connect instrument to mains and switch on. 
Connect your computer and the recorder via the red Ethernet cable 
for direct connection. 
Connect the device channels as described in the “Connections to 
Measuring Circuits”.  
 
2_1.bmp 










In the “Search Devices” dialog press “Search”. 




After successful connection, you see a green light in the lower right corner next to status 
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Initialization: The “Settings” window is the starting point for all measurement 
configurations. For now accept the default settings and press “Initialize” 
 
2_6.bmp 









Press “OK” and watch the “RECORDING STATUS” LED on the instrument. It should 
start flashing slowly indicating the active measurement. 













If everything works correctly you will see an oscilloscope like recording of the signals 
supplied to the input channels. All connections and sensors are working properly. 
 
2_13.bmp 
For detailed instructions, refer to the Reference Manual PQ Analyze. 
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Next steps: For transferring the measured data from the device to the PC and for  
evaluating the data according to your requirements see Reference Manual PQ 
Analyze. 
Transport and Storage 
Transport 
• Transport the device only in its original packaging 
• Keep the operating manual supplied with the device for future reference 
• Protect the device during the transport against heat and moisture. Do not exceed 
the temperature range of −20  °C to +60 °C and a maximum humidity of 85 % 
• Protect the device against impacts and loads 
Storage 
• Keep the original packaging, as it might be required at a later stage for transport 
purposes or to return the device for repairs. Only the original packaging 
guarantees the proper protection against mechanical impacts 
• Store the device in a dry room; the temperature range of −20 °C to +60 °C and a 
maximum humidity of 85 % may not be exceeded 
Keep the operating manual supplied with the device for future reference 
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Connections to Measuring Circuits 
X W Warning 
By connecting the unit to circuits, the terminals and certain 
parts inside the device are live. Utilization of leads and 
accessories that do not fulfill the relevant safety standards 
could lead to serious injury or death from electric shock. 
In order to ensure safe operation: 
First connect the device to protective earth and to the power 
supply. 
Open the circuit before establishing a connection to the device. 
Prior to connecting the circuits, ensure that the maximum 
measuring voltage and the max. voltage to earth do not exceed 
and the category of distribution system corresponds with the 
inscription of the sensor ‘or’ meet the country specific 
standard. 
Connecting Sequence 
When connecting a circuit to Instrument, for safety reasons, proceed in the sequence 
outlined below: 
1. Check the standard mains socket for a proper protective earth connection. 
Connect the instrument to the power supply socket. The PQ Recorder is now 
connected to the protective earth (Safety Class 1 equipment). 
2. Connect the measuring circuit as shown in the connection diagrams. 
3. Switch on the Recorder. 





The measuring circuit is selected by means of the File > New / Hardware Settings menu 
of the PQ Analyze software. Connect the sensors in load flow direction (observe arrows). 
Table 3-1. Symbols in the Connection Diagrams 
Symbol Meaning 
 Connect the Flexi current sensors in the right 
direction. 
The arrow on the Flexi must show from the network 






Use channel ‘CH4’ as control channel for triggering on external signals. 
Note 
Fast voltage transients are always measured between the red plug of the 
voltage sensor and the device ground (earth, protective conductor). 
Please, note that the voltage sensors with a rated range of >100 V are 
equipped with the fast transient function. 
1-Phase Measurement 











Figure 3-1. Circuit Diagram: 1-Phase Measurement  
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Associated PC software settings: 






The option Calculation of Events, Flicker, and Harmonics with delta voltage U12, U23 
and U31 for the phase-to-phase voltages is not of relevance here. 
Note 
All 8 channels are measured. Please keep this in mind when assessing the 
power quality according to EN 50160. 
To avoid false triggering, please switch channels that are not connected to 
“OFF” in the “Hardware Settings” configuration panel. 
3-Wire Network with Two Current Sensors (ARON2 Method) 
Conventional two-wattmeter method with current sensors on phases L1 and L3. 
The device calculates IL2 = -IL1 – IL3. Two phase-to-phase voltages (U12 U32) are 
measured. The third phase-to-phase voltage (U23) is calculated. The recorder then 
transforms this delta system into a virtual Wye system by calculating virtual phase 
voltages. This virtual Wye system is in turn used to calculate the power values of all three 
phases as well as the total power. This method is applicable only if I1 + I2 + I3 =0, i.e. if 
there is no neutral conductor. 













Figure 3-2. Circuit Diagram: 3-Wire Network (Aron 2) 
Note 
The voltage sensor at channel CH2 denoted with dotted lines is only 
required for transient measurements; for current, voltage power 
measurements, no sensor is required at CH2. 
Associated Device Software Settings: 
 
messsystem5 aron2.bmp 
Check the respective option. 
 
messsystem5 aron2-1.bmp 
If the option IL2 = -IL1 - IL3 is checked, the current IL2 is calculated. If this option is not 
checked, the current IL2 is measured by means of a sensor at phase L2 (Instrument 
channel CH6). 
Note 
The nominal voltage has to be entered as a phase-phase voltage in the 
dialogue Nominal-Limit values (i.e. 400 V in a 230 V P-N-system). 
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3-Wire Network with Two Current Sensors (ARON2 Method, Open Delta Method) 
The conventional two-wattmeter method with current sensors at phases L1 and L3 is 
frequently used in the medium voltage networks with built-in current and voltage 
converters. 
The device calculates IL2 = -IL1 - IL3. Two phase-to-phase voltages (U12, U32) are 
measureed. The third phase-to-phase voltage (U23) is calculated. The recorder then 
transforms this delta system into a virtual Wye system by calculating virtual phase 
voltages. This virtual Wye system is in turn used to calculate the power values of all three 
phases as well as the total power. This method is only applicable, if I1+I2+I3 = 0, i.e. if 
there is no neutral conductor. 
Figure 3-3 shows the circuit diagram for 3-wire network with 2 current sensors (Aron 










Figure 3-3. Circuit Diagram: Aron 2 Method/Open Delta Method 






Check the respective option. 
 
messsystem5 aron2-1.bmp 
If option IL2 = -IL1 - IL3 is checked, the current IL2 is calculated. If this option is not 
checked, the current IL2 is measured by means of a sensor connected to phase L2 
(Instrument channel CH6). 
The option Calculation of Events, Flicker, and Harmonics with delta voltage U12, U23 
and U31 is automatically on and cannot be deactivated. 
Note 
The nominal voltage has to be entered as a phase-phase voltage in the 
dialogue Nominal-Limit values (i.e. 400 V in a 230 V P-N-system). 
Enter the applicable transformation ratios for the current and voltage 
converters in the ‘Hardware Settings’ dialog. 
As conventional current converters have an output current of 1 A or 5 A AC 
respectively at rated current, we recommend using current probes rather 
than flexible current sensors, as they provide better resolution and linearity 
at low currents. 
4-Wire Network: 3-Wattmeter Method 
This is the standard measurement configuration for three-phase networks with 3 voltage 
and 3 current sensors. 










Figure 3-4. Circuit Diagram: 4-Wire Network (Wye Connection) 
Associated PC Software Settings: 
 Operation 
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messsystem1 u-i.bmp 
If required, you have the option to determine events, Flicker and Harmonics, of the 
phase-to-phase voltages. 




If this option (calculation) is checked, you must enter the phase-to-phase 
voltage as the rated voltage VN in ‘Settings – Nominal / Limit values’ (e.g. 
400 V in the 230 V P-N network). 
 
messsystem1 u-i-2.bmp 
Four-Wire Network: Three-Wattmeter Method with N Conductor Voltage and N 
Conductor Current 
This is the standard measurement configuration for three-phase networks with 4 voltage 
and 4 current sensors. 
Figure 3-5 shows the circuit diagram for 4-wire network (3-wattmeter method) with N-


















Figure 3-5. Circuit Diagram: 4-Wire 
Associated PC Software Settings: 
 
messsystem1 u-i-0.bmp 
If required, you have the option to determine events, Flicker and Harmonics, of the 
phase-to-phase voltages. 
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Note 
If this option (Calculation) is checked, you have to enter the phase-to-phase 
voltage as the rated voltage VN in ‘Settings – Nominal / Limit Values’ (e.g. 
400 V in the 230 V P-N network). 
Two Star-Connected Voltage Systems 
With this method, you can determine two phase voltages and the respective N conductor 
voltages in two star connected three-phase systems. 
Figure 3-6 shows the circuit diagram for 2-voltage system with neutral. 
 
system-u-u-stern2.bmp 
Figure 3-6. Circuit Diagram: 2 Voltage System with Neutral 







The power quality assessment according to EN50160 can be performed for 
the phase voltages of system 1 and system 2 respectively; the preset limit 
values apply to both evaluations. 
If required, you have the option to determine events, Flicker and Harmonics, of the 
phase-to-phase voltages. 




If this option (Calculation) is checked, you have to enter the phase-to-phase 
voltage as the rated voltage VN in ‘Settings – Nominal / Limit Values’ (e.g. 
400 V in the 230 V P-N network). 
Two Voltage Systems in Delta Configuration 
This method is used to measure 3 phase-to-phase voltages in two delta-configured three-
phase systems. Channels CH4 and CH8 can be used for other parameters. 










system u-u dreieck.eps 
Figure 3-7. Circuit Diagram: 2 Voltage System in Delta Connection 
Associated PC Software Settings: 
 Operation 
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The power quality assessment according to EN50160 can be performed for 
the phase-to-phase voltages of system 1 and system 2 respectively; the 
preset limit values apply to both evaluations. 
We have to enter the phase-to-phase voltage as the rated voltage VN in 
‘Settings – Nominal/Limit Values’ (e.g. 400 V in the 230 V P-N network). 
Methods of Measurement/Formulas 
Parameter Aggregation 
Signal Sampling 
The device samples measurement signals at a nominal frequency of 10.24 kHz at nominal 
power frequencies of 50 Hz and 60 Hz respectively. 
The sampling frequency is synchronized to the power frequency on the reference channel 
CH1, the signal level has to be at least 10 % of the input range. The required PLL (Phase 
Locked Loop) is realized in the firmware of the instrument. 
The synchronization range is according to IEC 61000-4-30 class A: 
• Range for 50 Hz systems: 50 Hz  ±15 % (42.5 Hz - 57.5 Hz) 
• Range for 60 Hz systems: 60 Hz ±15 % (51 Hz - 69 Hz) 
• Resolution: 16 ppm 
Aggregations 
The time aggregation of the measurement values is according to IEC 61000-4-30 class A, 
section 4.5 based on 10/12 cycle values (10 cycles for 50 Hz and 12 cycles for 60 Hz 
nominal frequency). 
The following time aggregations are available: 
• Half cycle, full cycle updated every half cycle, 200 ms (precisely: 10/12 cycle 
values), 3 s (precisely: 150/180 cycles), 10 minutes, 2 hours, Free interval ( ≥ 10 
seconds) 
• Half cycle and full cycle values are based on the zero crossings of the 
fundamental 





• The 3s (150/180 cycles)-intervals are derived from 15 consecutive 10/12 cycle 
intervals 
• The 10 minute and free interval values are based on the synchronized 10/12 cycle 
values 
• 2 hours interval is aggregated from 12 – ten minute intervals 
• The 10 minute values are synchronized to the absolute time (e.g. via GPS time 
sync option) 
Power Frequency 
For 10 s frequency values, the sample data are filtered by a 2nd order IIR filter (the 3 dB 
cut-off frequency is 50 Hz for 50 Hz nominal frequency and 60 Hz for 60 Hz nominal 
frequency). Based on the filtered signal whole periods within 10 s intervals (taken from 
the internal real time clock) are counted by detecting the zero crossings. The frequency is 
calculated by dividing the number of whole periods by the duration of this number of 
whole periods. The time interval is derived from the timestamps generated by the 
hardware of the first and the last sample within the block of whole periods. A special 
calculation method is used for the frequency measurement related to the 10 ms and 20 ms 
(half/full cycle) rms values. The measured frequency is the sync frequency of the PLL 
which is refreshed every 200 ms (based on the FFT evaluation). 
Voltage, Current rms Values, Min-/Max-Values 
Half cycle rms is synchronized with the zero crossings of the fundamental component. 
The fundamental component zero crossing is calculated from 200 ms FFT. Half cycle rms 
is available as real half cycle rms and/or as full cycle rms, updated every half cycle. 
The extreme values (Min-, Max-values) are derived from the half cycle rms values or full 
cycle rms values updated every half cycle (whatever is configured in the “Nominal and 
Limit Values” settings panel in PQ Analyze. 
The interval values are averaged squared over the respective time interval. 
FFT – Fast Fourier Transformation 
FFT is calculated using an algorithm which is optimized for real input and complex 
output with 2.048 points. As long as the PLL controlling the sampling frequency is 
locked, no window function is applied. If locking cannot be established, a Hanning 
window is used. The FFT is caclulated over 200 ms intervals and therefore results in a 
frequency spectrum of 1024 5 Hz bins (DC to 5115 Hz). 
The absolute value for each FFT bin can be retrieved. 
Calculation of Power Parameters 
Two different sets of power parameter calculations are used. One for aggregations of 
200ms and higher the other one for half and full cycle aggregations. 
Aggregations 200 ms and higher 
Real power 









iii IUP ϕ  
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where 
iU  rms value of the voltage bin with the frequency i⋅5  Hz 
iI  rms value of the current bin with the frequency i⋅5  Hz 
iϕ  phase angle difference between voltage and current of the frequency i⋅5  Hz 
 
The 3-phase real power sum is calculated as 
321 LLLsum PPPP ++=  
Apparent power 
Apparent power S  is calculated by multiplying rms values of voltage and current of the 
given aggregation. 
 
IUS ⋅=  
 
The 3-phase apparent power sum is calculated as 
321 LLLsum SSSS ++=  
Reactive power 
The harmonic reactive power hQ  is also derived from the results of the FFT calculations 
of voltage and current. The index h in hQ  indicates that the calculated reactive power 









iiih IUQ ϕ  
Because every frequency component of the calculation has a sign, hQ  is also signed. All 
other reactive power components are unsigned (always positive) by definition. 
 
The 3-phase harmonic reactive power sum is calculated as 
321 LhLhLhsumh QQQQ ++=  
 
The total reactive power totQ  is calculated by 
 
22 PSQtot −=  
 
The 3-phase total reactive power sum is calculated as 
321 LtotLtotLtotsumtot QQQQ ++=  
 
The remaining reactive power component dQ  (d stands for distortion) contains the rest of 




power, the first originating e.g. from power converters with highly non sinusoidal current 
waveforms, the latter from pulsating loads). 
 
22
htotd QQQ −=  
 
The 3-phase distortion reactive power sum is calculated as 
321 LdLdLdsumd QQQQ ++=  
 
Please note that the quadratic terms in the dQ  calculation means that 
 
22
sumhsumtotsumd QQQ −≠  
Power factor 
For the power factor one of two different formulas can be selected by the user through the 
“Options > Power Factor” menu in PQ Analyze. 
 
Formula 1: The sign is taken from the reactive harmonic power therefore giving an 








PF ⋅=  
 
Formula 2: The sign is taken from the real power therefore giving the power flow 
direction (motor / generator characteristic of the load). 
 
S
PPF =  
 













PPF =  
 
Displacement power factor cos φ 
The cos φ is most commonly referred to as the power factor of the fundamental 
component. More general there is a cos φ for every harmonic frequency component.  
When you select the harmonics analysis in the main analysis window in PQ Analyze you 
can display the cos φ for all harmonics including the fundamental. 
Harmonics analysis parameter group:  
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where 
iP  Real power of harmonic order i 
iQ  Reactive power of harmonic order i 
 
For historic reasons the cos φ parameter is also included in the V-I-P parameter 
group:  













P  Real power 
hQ  Harmonic reactive power 
 
Note 
If you want to display the displacement power factor of the fundamental 
component select the harmonics analysis parameter group and choose the 
fundamental component in the drop-down list of available parameters. 
 
Half and full cycle aggregations 
Real power 
Real power P  is calculated by directly multiplying the samples of voltage and current in 
















)(iu  the i-th voltage sample of the cycle or half cycle 
)(ii  the i-th current sample of the cycle or half cycle 
n  the number of samples per cycle or half cycle 
 
Note 
There is no integer number of samples per cycle or half cycle (neither for 
50 Hz nor for 60 Hz systems). A 50 Hz cycle consists of 204.8 samples a 60 
Hz cycle of 170.67 samples. Therefore the calculation uses sample 
interpolation. 
 




321 LLLsum PPPP ++=  
Apparent power 
Apparent power S  is calculated by multiplying rms values of voltage and current of the 
given aggregation. 
 
IUS ⋅=  
 
The 3-phase apparent power sum is calculated as 
321 LLLsum SSSS ++=  
Reactive power 
The reactive power totQ  is calculated by 
 
22 PSQtot −=  
totQ  always has a positive sign. 
 
The 3-phase total reactive power sum is calculated as 
321 LtotLtotLtotsumtot QQQQ ++=  
 
Note 
The reactive power components hQ  and dQ  are not calculated with these 
aggregations. 
Power factor 
The power factor is calculated as 
S
PPF =  
 
The sign of the power factor is an indication of the power flow direction (motor / 
generator characteristic of the load). 
 Events and Flicker 
Voltage Events as per EN 50160 or as per IEC 61000-4-30 
Voltage events are detected based on half cycle rms values (as per EN 50160) or on full 
cycle rms values updated every half cycle (as per IEC 61000-4-30). As a default, the 
phase-neutral voltages are monitored. If the opton Events, Flicker, and Harmonics of 
U12.... is activated in the “Hardware Settings” dialog in PQ Analyze, the voltage events 
of the phase-to-phase voltages U12, U23, U31 are recorded. 
Flicker 
Flicker is measured according to the methods described by the standard IEC 61000-4-
15:2003-02 edition 1.1. As a default Flicker is calculated on the basis of the phase 
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voltages. For 50 Hz or 60 Hz power systems the appropriate filter coefficients are 
applied. The classifier consists of 1130 logarithmic classes. 
If the option Events, Flicker, and Harmonics of U12…. in the device settings is activated, 
the Flicker of the phase-to-phase voltages U12, U23, U31 is recorded. 
Harmonics and Interharmonics Parameters 
Voltage and Current Harmonics and Interharmonics 
Voltage and current harmonics are calculated based on a 10/12 cycle (200ms) averaging 
interval. This interval contains exactly 2048 sample values. From these samples 1024 
FFT bins (5Hz) are calculated. 
The harmonics are then calculated using a gapless harmonic subgroup assessment. 
The interharmonics are calculated using a gapless interharmonic centered subgroup 
assessment. 
Harmonics and interharmonics calculation as per IEC 61000-4-7:2002 section 5.6 (no 
smoothing). 
THD – (Total Harmonic Distortion) 











n: order of the harmonic. 
 V1: rms value of the voltage fundamental. 











n: order of the harmonic. 
 I1: rms value of the current fundamental. 
 In: rms value of the current harmonic with order n. 
TID 
TID is the complete interharmonics contents of the signal. It is calculated as per EN 
61000-4-7:1993 from all interharmonics spectral bins (absolute values) up to the 
harmonic with order 40. 
THD ind 
THD ind is calculated according to the formula in the norm EN61000-4-7:1993. This 
formula is no more part of the actual version of EN 61000-4-7 but has still importance for 

















THD  n: Order of the harmonic. 
 V1: rms value of the voltage fundamental. 
 Vn: rms value of the voltage harmonic with order n. 
THD cap 
THD cap is calculated according to the formula in the norm EN61000-4-7:1993. This 
formula is no more part of the actual version of EN 61000-4-7 but has still importance for 















n: Order of the harmonic. 
 V1: rms value of the voltage fundamental. 
 Vn: rms value of the voltage harmonic with order n. 
K-Factor and Factor K 
The two parameters are meant to assess transformer losses. 
Harmonic currents are generated whenever a non-linear load is connected to the mains 
supply. The problems caused by harmonic currents include overheating of cables, 
especially the neutral conductor, overheating and vibration in induction motors and 
increased losses in transformers. Where power factor capacitors are fitted, harmonic 
currents can damage them and care must be taken to avoid resonance with the supply 
inductance.  
Losses in transformers are due to stray magnetic losses in the core, and eddy current and 
resistive losses in the windings. Of these, eddy current losses are of most concern when 
harmonics are present, because they increase approximately with the square of the 
frequency.  
There are two distinct approaches to accounting for this increased eddy current loss in 
selecting a transformer. The first, devised by transformer manufacturers in conjunction 
with Underwriters Laboratories in the United States, is to calculate the factor increase in 
eddy current loss and specify a transformer designed to cope; this is known as ‘K-Factor’. 
The second method, used in Europe, is to estimate by how much a standard transformer 
should be de-rated so that the total loss on harmonic load does not exceed the 
fundamental design loss; this is known as ‘Factor K’. The figures produced by each 
method are numerically different; ‘Factor K’ is a total rating factor while ‘K-Factor’ is a 
multiplier (although a de-rating factor can be derived from it). The fact that both methods 
use K as a designation can lead to confusion when talking to suppliers. 
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tP  total eddy current loss 
fP  eddy current loss at fundamental frequency 
hI  relative harmonic current component at order h (relative to fundamental) 
h harmonic order 
 

































e eddy current loss at the fundamental frequency divided by the loss due to a dc current 
equal to the RMS value of the sinusoidal current (constant factor to be entered by the user 
– see dialog below) 
q exponential constant that is dependent on the type of winding and frequency. Typical 
values are 1.7 for transformers with round or rectangular cross section conductors in both 
windings and 1.5 for those with foil low voltage windings (to be entered by the user – see 
dialog below) 
I  rms value of the sinusoidal current including all harmonics 
nI  magnitude of the harmonic current of order n 
1I  magnitude of the fundamental current component 






PQ Analyze supports both formulas, the user can select the formula he wants to use. 
K-Factor (US) and Factor K (EU) are only available via the Measurement menu. 
Signaling Voltage 
Ripple Control Signals 
The frequency of the ripple control signal of the local utility can be defined in the PQ 
Analyze software in the trigger settings dialogue. These signals are calculated from the 
FFT results. The FFT bin related to the signaling voltage is calculated from the rated 
signaling frequency and the nominal power frequency (derived from the 50 Hz or 60 Hz 
setting in the PQ Analyze software) using 2.048 samples per 10/12 cycle interval with 
10.24 kHz sample rate. If the signaling voltage corresponds to the frequency of a FFT bin 
within 1 % (referred to the bin spacing), only this bin is used. Otherwise, the rms values 
of four neighboring FFT bins are added, giving the rms value of the signaling frequency. 
200 ms and 3 s aggregations are available. 
Unbalance, Overdeviation, Underdeviation 
Unbalance 
The unbalance (imbalance) is derived from the symmetrical components as per IEC 
61000-4-30 class A section 5.7.1. based on the 10/12 cycle values of the voltage 
fundamentals. The symmetrical components are calculated as: 
( ) ( )213312221331221 sin*sin*cos*cos*3
1 ϕϕϕϕ VVVVVVZ ++++=  
( ) ( ) ( ) ( )213312221331221 240sin*120sin*240cos*120cos*3
1 oooo ++++++++= ϕϕϕϕ VVVVVVP
( ) ( ) ( ) ( )213312221321221 120sin*240sin*120cos*240cos*3
1 oooo ++++++++= ϕϕϕϕ VVVVVVN
 
VZ, VP, VN rms values of zero, positive, and negative system 
V1, V2, V3 rms values of the fundamentals of the phase voltages 
ϕ12, ϕ13 phase angles between phases 1 and 2, phases 1 and 3 
(nominal: -120° and -240°) 
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VV =  
VZ: zero system 
VP: positive system 
VN: negative system 
The calculation of V0, V2 utilizes the above formulas for VZ, VP, VN or for a 3-wire 
























For a 3-wire network the zero system component Vz is 0 per definition. 
The voltage values are averaged squared versus time, afterwards the 
unbalance is calculated for the time interval. 
 
For more information, see Table 3-2. 
Current Unbalance 
In addition to the system component parameters that are available for voltage 
measurement (zero system, positive system, negative system) for current there is the 
special current unbalance calculation. 
In some applications when you want to check if the current load of the power system is 
distributed equally over the three phases this simpler calculation of current unbalance is 
preferred. 
Calculation: 
Calculate average current Iavg = (I1 + I2 + I3)/3 
Find the maximum deviation from this average current. 
Maximum value of max(|I1 – Iavg|,|I2 – Iavg|,|I3 – Iavg|) 
Current unbalance is 100 * max(|I1 – Iavg|,|I2 – Iavg|,|I3 – Iavg|) / Iavg 
The purpose is to have a simple indicator of detecting an unbalanced current load in a 3-







Overdeviation and Underdeviation 
The Over- and Underdeviation parameters give an indication if the signal in a given 
aggregation was higher or lower than the nominal voltage. 
The formulas according to IEC 61000-4-30 are: 
Underdeviation 


























These parameters give additional information for assessing the stability of the voltage.  
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rms harmonics 0 .. 50
rms harmonics,max 0 .. 50
power harmonics real 0 .. 50
power harmonics reactive 0 .. 50
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Introduction 
The instrument itself is maintenance-free. 
Maintenance of Battery Package 
Note 
We recommend carrying out a forced battery discharge at regular time 
intervals (no longer than 3 months) to maintain the battery capacity as long 
as possible. It is recommended to replace the battery every 2 years to 
ensure full operational readiness for UPS. 
Procedure: 
1. Connect the instrument to mains. 
2. Set the mains switch to the I-position. 
3. Wait until the POWER LED is on. 
4. Disconnect the power supply. 
5. Wait until the POWER LED goes off. 
6. Set the mains switch to the 0-position. 
7. Wait until the LEDs POWER and UPS are flashing rapidly. 
8. Within 3 second set the mains switch to I-position again. 
The battery package will be discharged completely when: 
• LED POWER is OFF 
• LED UPS is flashing slowly 
• LEDs MEMORY LEVEL show flashing light, the number of LEDs lighting up 
indicates the remaining time period for discharging in minutes (e.g. 5 LEDs 
means that the discharging will last for appr. 5 minutes) 
• Afterwards the instrument is turned off automatically 
Note 
For terminating the forced discharge mode at any time, connect instrument 
to mains or set the mains switch to the 0-position. 
Cleaning 
The device can be cleaned with an Isopropanol impregnated cloth. 
W Caution 




Replacement of Battery Pack 
WX Warning 
• Disconnect all the sensors from the instrument’s input 
connectors 
• Disconnect the instrument from the power supply 
• Do not short circuit the terminals of the battery pack 
• For replacement of the battery pack, use the original 
spare parts only (2540406) 
‰ Note 
Always adhere to the applicable statutory regulations for recycling and 
waste disposal. 
Procedure: 
1. Locate the battery compartment on the backside of the instrument. 
2. Remove the screw of the lid with a screwdriver (Pozi-drive). 
3. Unlock and remove the connector cable. 
4. Replace the battery pack by an original spare part (2540406) using the attached 
strip. 
5. Connect the cable to the plug of the instrument. 
Note 
Note the polarity of the plug and the locking mechanism. 
Decommissioning and Disposal 
Shutting Down 
1. Ensure that all the devices connected to measuring circuits are disconnected from 
the measuring circuits. 
2. Switch off the Power Quality Recorder. 
3. Disconnect the plug from the mains socket. 
4. Remove all the connected devices. 
5. Secure the unit against inadvertent switching on. 
6. Ensure that the operating manual is kept near the device. 
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Recycling and Disposal 
‰ Note 
Always adhere to the applicable statutory regulations for recycling and 
waste disposal. Do not dispose in domestic household waste. 
 
Packaging: Packaging consists solely of recycleable material.  
For any packaging disposal licenses for your country, contact 
your distributor or retailer. 
Housing: The housing is made of insulating plastics material. 
Weight, Volume: The instrument has a weight of approx. 4.900 g (10.8 lbs) and a 
volume of approx. 4.700 cm3 (287 cubic in). 
Warranty 
The warranty period for faultless operation is limited to 2 years, the specified uncertainty 
of measurement is limited to 1 year from the date of purchase.  
The warranty is not valid for batteries. 
The warranty is only valid if accompanied with the respective invoice or receipt of 
payment. 
Not covered by warranty are damages due to improper use, overload or operation under 
conditions that are outside the range of permitted ambient conditions.  
Warranty covers only technical data that is specified with a tolerance range. Values or 
limits for which there are no tolerances specified are intended for information purposes 
only. 
Recalibration 
Fluke recommends recalibrating the device every year if the instrument is operated over 
the full operating temperature range. For operation between +15 °C and +35 °C the 
calibration period can be extended to 2 years. For an accuracy of 0.5 % for voltages and 
1 % for currents, 5 years calibration period is recommended. 
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General Specifications 
Intrinsic uncertainty refers to reference conditions and is guaranteed for one year 
Quality system developed, manufactured as per ISO 9001: 2000 
Ambient  conditions 
Operating temp. range 
Working temp. range 




Max. Voltage to earth/ Overvoltage 
category 
 
0 °C... +50 °C; 32 °F... +122 °F 
-20 °C... +50 °C; -4 °F... +122 °F 
-20 °C... +60 °C; -4 °F... 140 °F 
23 °C ± 2 K; 74 °F ± 2 K 
B2 (IEC 654-1), -20 °C...  +50 °C; -4 °F +122 °F 
 
 
2000 m: max. 600 V CAT  IV* 
power supply: 300 V CAT III 
5000 m: max 600 V CAT III* 
power supply: 300 V CAT II 
 
* depending on the connected sensor 
Reference conditions 
Environment temp.: 23 °C ± 2 K < 60 % rH; 74 °F ± 2 K  
< 60 % rH 
Power frequency: 50 Hz / 60 Hz 
Signal: declared input voltage Udin 
Averaging: 10 minute intervals 
Warmed up instrument > 3 h 
Power supply: 120 V/60 Hz or 230 V/50 Hz, ± 10 % 
Housing 
Protection 
insulated, robust plastics housing 
IP40 
Electrical safety 
EN 61010-1 2nd edition, basic unit 300 V CAT III  
entire measuring system depending on the used sensors 
from 300V CATII up to 600V CATIV (1000V CATIII) 
Power supply 
83 to 264 V ac, 35 W, < 70 V A 45 to 65 Hz 
dc: 100 to 375 V 
Test voltages 
Mains input - housing (earth connector) 
 
Mains connection - measuring inputs 
Measuring inputs - housing 
Measuring input - measuring input 
 
2500 V ac in the mains input circuit before fuses. Circuitry is 
protected by over voltage devices behind the fuses. 
2500 V ac 
2500 V ac 




Environmental Degree of pollution 2, Protection class I 
Emission IEC 61326-1 class B 








Fluke 1760 features LED indicators for the status of the 8 
channels, phase sequence, power supply (mains or 
accumulator), memory usage, time synchronization, and data 
transfer. 
• Permanent light: normal power supply from mains. 
• OFF: supply via internal accumulator in case of a 
power failure. 
3-color LEDs per channel for: 
• overload condition 
• OK and signal level too low  condition 
signal level in nominal range 
Data memory 2 GB Flash memory  
Memory model Selectable : Linear or circular 
Recording mode Continuous, gapless recording 
Measurement system 4 voltages + 4 currents for 3 phases + N conductor or 8 
voltages 
Interfaces 
Ethernet (100 MB/s), compatible to  
Windows® NT/2000/XP, RS 232 and USB 2.0 
Baud rate for RS 232 9600 Baud … 115 kBaud 
Dimensions (H x W x D) 325 mm x 300 m x 65 mm  (13 x 12 x 2,6 inch) 
Weight (without accessories) approximately 4.9 kg (10.8 lbs) 
Warranty 2 years 
Calibration interval 1 year recommended for Class-A, otherwise 2 years 
Signal conditioning Specification 
Range for 50 Hz systems 50 Hz  ± 15 % (42.5 Hz to 57.5 Hz) 
Range for 60 Hz systems 60 Hz  ± 15 % (51 Hz to 69 Hz) 
Frequency Resolution 16 ppm 
Sampling frequency for 50 Hz and 60 Hz 
nominal power frequency 
10.24 kHz, The sampling rate is synchronized to mains 
frequency. 
Uncertainty for frequency measurements < 20 ppm 





Aggregation of the interval values as per IEC 61000-4-30 
Class-A 
Half cycle 
Sample rate 100 kHz to10 MHz per channel 
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Harmonics Range 
Intrinsic uncertainty  
basic aggregation interval 200ms 
<25 % of VRMS fundamental up to a THD of 50 % 
≥1 % Vnom:  ±5 % of reading 
< 1 % of Vnom:  ±0.05 % of Vnom 
as per IEC 61000-4-7:2002, IEC 61000-2-4 Class 3 
Interharmonics Range 
Intrinsic uncertainty  
basic aggregation interval 200ms 
<25 % of VRMS fundamental up to a TID of 50 % 
≥1 % Vnom:  ±5 % of reading 
< 1 % of Vnom:  ±0,05 % of Vnom 
as per IEC 61000-4-7:2002 






Common mode interference voltage 
Static electricity discharge 




within operating temperature range 
10%-60% r.H. 
 83 - 264 V ac, 45 - 65 Hz, 100 - 375 V dc 
 ≤ Vnom 
IEC 61326-1 / annex A (industrial) 
IEC 61326-1 / annex A (industrial) 
Voltage unbalance – Range 
Intrinsic uncertainty 
0 to 100 % 
±0.15 % absolute deviation 
Flicker as per EN 61000-4-15:2003:  10 min (Pst), 2 h (Plt) 
All PQ parameters are evaluated in accordance with IEC 61000-4-30 Class A 







Number of inputs 8 galvanically isolated inputs for voltage and current 
measurements. 
Sensor safety up to 600 V CAT IV depending on sensor 
Basic safety 300 V CAT III 
Nominal voltage (rms) 100 mV 
Range (peak value) 280 mV 
Overload capacity (rms) 1000 V, continuously 
Voltage rise rate max. 15 kV / µs 
Input resistance 1 M Ω for instrument, 1000 V sensor 10 MΩ 
Input capacitance < 50 pF 
Input filter Each channel is equipped with a passive low-pass filter, an anti-
aliasing filter and a 16-bit A/D converter. All channels are sampled 
synchronously with a common quartz-controlled clock pulse. 
The filters protect against voltage transients and limit the signal rise 
rate, reduce high frequency components and especially the noise 
voltage above half the sampling rate of the A/D converter by 80 dB, 
thus achieving very small measuring errors in an exceptionally large 
amplitude range. This is also valid under extreme operating 





Uncertainties Instrument with 600V/1000V Sensor 








Sensor 600 V 
Uncertainty including the voltage sensors is in compliance with IEC 
61000-4-30 Class-A. All voltage sensors are suitable for DC to 5 kHz 
 
Udin = 600 V P-N: 
Range:  0 to 1200 V rms Peak 1700 V rms 
0,1 % of Udin according to IEC 61000-4-30 Class A 
 
Udin = 480 V P-N: 
Range:  0 to 960 V, Peak 1700 V rms 
0,1 % of Udin according to IEC 61000-4-30 Class A 
 
Udin = 230 V P-N: 
Range:  0 to 460 V, Peak 900 V rms 
0,1 % of Udin according to IEC 61000-4-30 Class A 
Intrinsic uncertainty for  Harmonics Class I as per EN 61000-4-7:2002 
Temperature drift: < 65  ppm / K 
Aging < 0.04 % / year 
Common mode rejection 
Instrument > 100 dB at 50Hz (e.g. shunt) 
With voltage sensor 600 V/1000 V > 65 dB at 50 Hz 
Noise 
Noise voltage for instrument, input short-circuited:< 40 µV rms 
HzV /8,0 μ
 
With sensor 1000 V: < 0.8V rms 
With sensor 600 V: < 0.5 V rms 
DC ± (0.2 % rdg + 0.1 % sensor range) 
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Instruments 
Product Description/technical specifications 
Fluke 1760 Basic 
without fast transient 
without voltage and current 
sensors 
Power Quality Recorder/Analyzer 
8 channels  
(4 voltages/4 currents or 8 voltages) 
Interfaces: 1 RS 232 interface cable,  
1 USB cable,  
Ethernet 
1 Ethernet cable for network connection 
1 crosslink Ethernet cable for direct PC connection 
Memory: 2 GB Flash memory 
CDROM: PQ Analyze software and SW manual, operators guide on 
CDROM 
1 mains cable, mains adapter set, for country specific connection 
1 Getting Started Manual 
1 carrying bag 
Fluke 1760TR Basic 
with fast transient, without voltage 
and current sensors 
The Fluke 1760 TR Basic includes all of the items in the Fluke 1760 
Basic unit, plus. 
Fast transient analysis up to 10 MHz 
Fluke-1760 INTL 
Fluke-1760 US 
without fast transient, with voltage 
and current sensors 
The Fluke 1760 includes all of the items in the Fluke 1760 Basic unit, 
plus. 
INTL: 4 voltage probes 600 V 
US: 4 voltage probes 1000 V 
4 flexible current probes 1000 A/200 A  
GPS time sync receiver 
Fluke-1760TR INTL 
Fluke-1760TR US 
with fast transient, with voltage 
and current sensors 
The Fluke 1760 TR includes all of the items in the Fluke 1760 unit, 
plus. 
Fast transient analysis up to 10 MHz 
Accessories 
The voltage probes for various ranges between 10 V and 1000 V are available for the 
instrument. 
The current sensor for direct current measurement (shunt) is available for 20 mA. 
The passive current clamps (ac only) are available in ranges with 1 A up to 1000 A, 
2 ranges can be selected in the PQ Analyze software. 
The flexible current sensors (TPS Flex) are available for ranges between 100 A and 
6000 A ac; 2 ranges can be selected in the PQ Analyze software. 
All probes contain a memory for calibration factors, sensor identity, and serial number 
which is read automatically by the instrument. Ranges can be selected in the PQ Analyze 
software. 




Standard Voltage Probes for AC and DC 
Temperature coefficient: 100 ppm/K 
Aging: <0.05 %/year 
All voltage sensors are suitable for DC for DC and AC up to 5 kHz 
 
TPS Voltage Probe 














2540636 10 V 0,1-17 V 100 V 16 kΩ 0.15 % of rdg 
± 8 mV 
100 V 
2540624 100 V 1-170 V 1000 V 8.5 MΩ 0.15 % of rdg 
± 80 mV 
400 V 
2540660 400 V 4-680 V 1000 V 8,5 MΩ 0.15 % of rdg 
± 0.32 V 
600 V 2540697 600 V 10-1000 1000 V 8.5 MΩ 0.1 %2 
1000 V 2540649 1000 V 10-1700 2000 V 13 MΩ 0.1 %3 
1 
  between red and black connector 
2
  sensor + basic unit 0.1 % of Udin = 230 V P-N in accordance with IEC61000-4-30 Class A 
3    sensor + basic unit 0.1 % of Udin = 480 V and 600 V P-N in accordance with IEC61000-4-30 Class A 
 
TPS Voltage Probe 





Max. Voltage to earth 
Overvoltage category 
10 V 2540636 --- --- 300V CATII 
100 V 2540624 50-6000V 5 % 600V CATIV 
400 V 2540660 50-6000V 5 % 600V CATIV 
600 V 2540697 50-6000V 5 % 600V CATIV 
1000 V 2540649 50-6000V 5 % 1000V CATIII / 600 V CAT IV 
1
 signal duration <1ms 
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1 A – 100 A 




45 Hz – 
3.0 kHz 
600 V 










2 A – 200 A 




45 Hz – 
3.0 kHz 
600 V 










30 A – 3000 A




45 Hz – 
3.0 kHz 
600 V 





Current Probes for AC Currents 
Model No. 
Product No 












voltage Phase error Jaw Opening
TPS CLAMP 






0.01 A – 1 A 




40 Hz – 
10 kHz 
300 V 




(0.6 inch) 2 m 
cable 
TPS CLAMP 






0.05 A – 5 A 




40 Hz – 
10 kHz 
300 V 




(0.6 inch) 2 m 
cable 
TPS CLAMP 






0.2 A – 20 A 




40 Hz – 
10 kHz 
300 V 



































0 – 55 mA 77.8 mA 
Imax=1.5 A
0.2 % DC 3.0 kHz 300 V 
CAT II 
0.1 ° 
Errors in % of measuring range at 23 °C ± 2 K, for 48 – 65 Hz. 
Phase angle error at nominal current. 
Imax maximum current without time limit. 
Other Accessories 
Product Description/technical specifications Product- No. 
Transport case For Instrument and accessories 2540414 
Safety adapter With quick-break fuse of 100 kA circuit-breaking capacity 2540530 
2 A quick-break fuse With 100 kA circuit-breaking capacity 2540509 
Battery pack Replacement battery pack 2540406 
Current Clamp 1 A/10 A AC 
This current probe has been designed for non intrusive, accurate measurements of small 
AC currents. Using latest technologies (internal memory for calibration data) provides 
current ranges from 0.01 A up to 10 A. The measurement range can be selected in the PQ 
Analyze software: IAC1 or IAC10. 
Electrical Characteristics 
Nominal current In: 1 A/10 A AC rms 
Measuring ranges: 0.01 A – 1 A or 0.1 A – 10 A 
Crest factor: < 3 
Peak current: 3.7 A/37 A 
Max. non destructive current: Up to 100 A rms 
Conductor position influence: < 0.5 % of range for 50/60 Hz 
Error due to adjacent conductor: ≤ 15 mA/A for 50 Hz 
Phase error (to reference conditions): < ±0.5 degrees 
Frequency range (clamp without the 
instrument): 
40 Hz – 10 kHz (−3 dB) 
Temperature coefficient: 0.015 % of range/ °C 
Safety: 300 V CAT IV, type A sensor, pollution 
degree 2 
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General Characteristics 
Maximum conductor size: Diameter: 15 mm. 
Bus bar: 15 x 17 mm 
Cable length: 2 m 
Operating temperature range: −10 °C - +55 °C 
Storage temperature range: −20 - +70 °C 
Operating humidity: 15 % - 85 % (non-condensing) 
Weight (per clamp): 220 g 
Order-number: 2540445 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C 
Humidity: 20 to 75 % rh 
Current: Sinusoidal waveform with 48 to 65 Hz 
Distortion factor: <1 %, no DC component, stray field <40 A/m, 
conductor centered within the clamp jaws 
Safety Standards 
• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-031 
EMC Standards 
EN 61326 –1: 1997/A1: 1998. 
W Warning 
Utilize the clamps only on insulated conductors, max. 600 V 
r.m.s. or DC to ground and frequencies below 1 kHz. 
Accuracy (Typical, for 50/60 Hz) 








Phase angle in degrees, primary current in A: 
 Options and Accessories 
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Current Clamp 5 A/50 A AC 
This current probe has been designed for non intrusive, accurate measurements of small 
AC currents. Using the latest technologies (internal memory for calibration data) provides 
current ranges from 0.05 A up to 50 A. The measurement range can be selected in the PQ 
Analyze software: IAC5 or IAC50. 
Electrical Characteristics 
Nominal current In: 5 A/50 A AC rms 
Measuring ranges: 0.05 A – 5 A or 0.5 A – 50 A 
Crest factor: < 3 
Peak current: 18 A, 180 A 
Max. non destructive current: Up to 200 A rms 
Conductor position influence: < 0.5 % of range at 50/60 Hz 
Error due to adjacent conductor: ≤ 15 mA/A at 50 Hz 
Phase error (to reference conditions): < ±0.5 degrees 
Frequency range (clamp without the 
instrument): 
40 Hz – 10 kHz (−3 dB) 
Temperature coefficient: 0.015 % of range/ °C 
Safety: 300 V AC CAT IV, type A sensor, pollution 
degree 2 
General Characteristics 
Maximum conductor size: Diameter: 15 mm. 
Bus bar: 15 x 17 mm 
Cable length: 2 m 
Operating temperature range: −10 °C - +55 °C 
Storage temperature range: −20 - +70 °C 
Operating humidity: 15 % - 85 % (non-condensing) 
Weight (per clamp): Approx. 220 g 
Order-number: 2540461 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C 
Humidity: 20 to 75 % rh 
Current: Sinusoidal waveform, with 48 to 65 Hz 
Distortion factor: < 1 %, no DC component, stray field < 40 A/m, 






• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-031 
EMC Standards 
EN 61326 –1: 1997/A1: 1998. 
W Warning 
Utilize the clamps only on insulated conductors, max. 600 V 
r.m.s. or DC to ground and frequencies below 1 kHz. 
Accuracy (Typical, for 50/60 Hz) 
Linearity, error in % of measured value, primary current in A: 
 
a680501048-linearity-5a.bmp 
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a680501048-linearity-50a.bmp 








Dimensions: See 2540445. 
Current Clamp 20 A/200 A AC 
This current probe has been designed for non intrusive, accurate measurements of small 
AC currents. Using the latest technologies (internal memory for calibration data) provides 
current ranges from 0.2 A up to 200 A. The measurement range can be selected in the PQ 
Analyze software: IAC20 or IAC200. 
 
Electrical Characteristics 
Nominal current In: 20 A, 200 A AC rms 
Measuring ranges: 0.2 A – 20 A or 2 A – 200 A 
Crest factor: < 3 
Peak current: 74 A, 300 A 
Max. non destructive current: Up to 300 A rms 
Conductor position influence: < 0.5 % of range for 50/60 Hz 
Error due to adjacent conductor: ≤15 mA/A for 50 Hz 
Phase error (to reference conditions): < ±0.5 degrees 
Frequency (clamp without the 
instrument): 
40 Hz – 10 kHz (−3 dB) 
Temperature coefficient: 0.015 % of range/ °C 
Safety: 300 V CAT IV, type A sensor, pollution 
degree 2 
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General Characteristics 
Maximum conductor size: Diameter: 15 mm 
Bus bar: 15 x 17 mm 
Cable length: 2 m 
Operating temperature range: −10 °C - +55 °C 
Storage temperature range: −20 - +70 °C 
Operating humidity: 15 % - 85 % (non-condensing) 
Weight (per clamp): Approx. 220 g 
Order-number: 2540450 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C. 
Humidity: 20 up to 75 % r.h. 
Current: Sinusoidal waveform with 48 to 65 Hz. 
Distortion factor: < 1 %, no DC component, stray field < 40 A/m, 
conductor centered within the clamp jaws 
Safety Standards 
• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-031 
EMC Standards 
EN  61326 –1: 1997/A1: 1998. 
W Warning 
Utilize the clamps only on insulated conductors, max. 600 V 




Accuracy (Typical, for 50/60 Hz) 
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Flexi Current Sensor 100 A/500 A 
This current probe has been designed for non intrusive, accurate AC current 
measurements. Using the latest technologies (internal memory for calibration data) 
provides current measurements between 1 A and 500 A. The measurement range can be 
selected in the PQ Analyze software: IAC100 or IAC500. 
Electrical Characteristics 
Nominal current In: 100 A, 500 A AC rms 
Measuring ranges: 1 A – 100 A or 5 A – 500 A AC 
Peak current: 240 A, 1350 A 
Overload capacity: Up to 2000 A rms 
Intrinsic error: < ±1 % of mv 
Linearity (10 % - 100 % of In): ±0.2 % of In. 
Conductor position influence: < ±2 % of mv, distance to measuring head 
>30 mm 
Error due to adjacent conductor: ≤ ±2 A (Iext = 500 A, distance to head 
>200 mm) 
Phase error (to reference conditions): < ± 0.5 degrees 
Temperature coefficient: 0.005 % of range/ °C 
Safety: 600 V CAT IV, type B sensor, pollution 
degree 2 
General Specification 
Cable length: 2 m 
Length of measuring head: 45 cm (18 inch) 
Operating temperature range: −10 °C - +70 °C 
Storage temperature range: −20 °C - +90 °C 
Operating humidity: 10 % - 80 % (non-condensing) 
Weight: Approx. 0.3 kg 
Order-number: 2540477 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C 
Humidity: 20 – 75 % rh 
Current: Nominal value In, sinusoidal waveform, 48 – 
65 Hz 
Distortion factor: < 1 %. No DC component, stray field < 
40 A/m, conductor centered within the Flexi 
current sensor 
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Safety Standards 
• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-031 
EMC Standards 
EN  61326 –1: 1997/A1: 1998. 
W Warning 
Wear high voltage protection gloves, and switch off the 
conductors and ensure that the potential is zero. 
Utilize the Flexi current sensor only at 600 V rms or dc to 
ground and frequencies below 1 kHz. 
Accuracy (Typical, for 50/60 Hz) 








Phase angle in degrees, primary current in A: 
 
ep1205-phase-100a.bmp 
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Flexi Current Sensor 200 A/1000 A 
This current probe has been designed for non intrusive, accurate ac current 
measurements. Using the latest technologies (internal memory for calibration data) 
provides current measurements between 2 A and 1000 A. The measurement range can be 
selected in the PQ Analyze software: IAC200 or IAC1000. 
Electrical Characteristics 
Nominal current In: 200 A, 1000 A AC rms 
Measuring ranges: 2 A – 200 A or 10 A – 1000 A ac 
Peak current: 480 A, 2700 A 
Max. non destructive current: Up to 2000 A rms 
Intrinsic error: < ±1 % of mv 
Linearity (10 % - 100 % of In): ±0.2 % of In 
Conductor position influence: < ±2 % of mv, distance to measuring head 
>30 mm 
Error due to adjacent conductor: ≤ ±2 A (Iext = 500 A, distance to head 
>200 mm) 
Phase error (to reference conditions): < ± 0.5 degrees 
Temperature coefficient: 0.005 % of range/ °C 
Safety: 600 V CAT IV, type B sensor, pollution 
degree 2 
General Specifications 
Cable length: 2 m 
Length of measuring head: 61 cm (24 inch) 
Operating temperature range: −10 °C - +70 °C 
Storage temperature range: −20 °C - +90 °C 
Operating humidity: 10 % - 80 % (non condensing) 
Weight: Approx. 0.3 kg 
Order-number: 2540489 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C 
Humidity: 20 – 75 % 
Current: Nominal value In, sinusoidal waveform, 48 – 
65 Hz 
Distortion factor: < 1 %. No DC stray field <40 A/m, conductor 
centered within the Flexi current sensor 
Safety Standards 
• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-2-031 
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EMC Standards 
EN 61326 –1: 1997/A1: 1998. 
W Warning 
Wear high voltage protection gloves, switch off conductors and 
ensure that the potential is zero. 
Utilize the Flexi current sensor only at 600 V rms or dc to 
ground and frequencies below 1 kHz. 
Accuracy (Typical, for 50/60 Hz) 








Phase angle in degrees, primary current in A: 
 
ep1210a-phase-200a.bmp 
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ep1210a-phase-1000a.bmp 
Flexi Current Sensor 3000 A/6000 A 
This current probe has been designed for non intrusive, accurate ac current 
measurements. Using the latest technologies (internal memory for calibration data) 
provides current measurements between 30 A and 6000 A. The measurement range can 
be selected in the PQ Analyze software: IAC3000 or IAC6000. 
Electrical Characteristics 
Nominal current In: 3000 A, 6000 A AC rms 
Measuring ranges: 30 A … 3000 A or 60 A … 6000 A AC 
Peak current: 10 kA, 19 kA 
Max. non destructive current: up to 19 kA rms 
Intrinsic error: < ±2 % of mv 
Linearity (10 % - 100 % of In): ±0.2 % of In 
Conductor position influence: < ±2 % of m.v, distance to measuring head 
>30 mm 
Error due to adjacent conductor: ≤ ±2 A (Iext = 500 A, distance to head 
>200 mm) 
Phase error (to reference conditions): < ± 0.5 degrees 
Temperature coefficient: 0.005 % of range/ °C 







Cable length: 4 m 
Length of measuring head: 91 cm (36 inch) 
Operating temperature range: −10 °C - +70 °C 
Storage temperature range: −20 °C - +90 °C 
Operating humidity: 10 % - 80 % (non condensing) 
Weight: Approx. 0.4 kg 
Order-number: 2540492 
Reference Conditions 
Environment temperature range: +18 °C to +26 °C 
Humidity: 20 – 75 % 
Current: Nominal value In, sinusoidal waveform, 48 – 
65 Hz 
Distortion factor: <1 %. Stray field <40 A/m, conductor centered 
within the Flexi current sensor 
Safety Standards 
• IEC/EN 61010-1 2nd edition 
• IEC/EN 61010-2-032 
• IEC/EN 61010-031 
EMC Standards 
EN 61326 –1: 1997/A1: 1998 
W Warning 
To avoid injury, wear high voltage protection gloves, switch off 
conductors and ensure that the potential is zero. 
Utilize the Flexi current sensor only at 600 V rms or dc to 
ground and frequencies below 1 kHz. 
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Accuracy (Typical, for 50/60 Hz) 
Linearity, error in % of measured value, primary current in A: 
 
ep1360a-linearity.bmp 







GPS-Time Synchronization – 2539223 
This option consists of a GPS-receiver module including GPS antenna, and a 5 m 
connection cable for the Instrument 25-pole feature connector (on top of the instrument). 
Note 
For optimal performance the GPS receiver should be placed in a location 
where at least 4 satellites are within the receiving are; concrete, metal 
construction elements, roofs will damp the satellite signals to an insufficient 
level. An extension cable with 10 m length is available. 
Technical Specification 
Dimensions: Diameter 61 mm (2.4 inch). 
 Height: 19.5 mm (0.77 inch). 
Weight: Appr. 190 g. (0.4 lbs) 
Cable length: 5 m. (16.5 ft) 
Mounting: Integrated magnetic base. 
Case: Polycarbonate thermoplastic. 
Protection: IPX7 as per IEC 60529. 
Operating temp. range: −30 °C - +80 °C. 
Storage temp. range: −40 °C - +90 °C. 
Power consumption: 0.3 W typ. 
Sensitivity: −165 dBW. 
Acquisition time: Cold start: 45 s. 
 Warm start: 15 s. 
 Re-acquisition: 2 s. 
Protocol: NMEA 0183 V2.0, or V2.30. 
 UTC (Coordinated Universal Time). 
 PPS (pulse per second), rising edge. 
Satellites: Tracking of up to 12 satellites continuously. 
Time accuracy: Better than ±1 μs at rising edge of pulse. 
Memory: Non volatile memory for storage of configuration data. 
Procedure: 
1. Run the PQ Analyze software and open menu Service – GPS Configuration. 
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garmin-settings.bmp 
2. Put the GPS receiver in a location with clear view to the sky. 
3. Connect the GPS-receiver to the Instrument 25-pole feature connector on top. 
4. Power on the Instrument. The instrument checks if there are NMEA data 
available. If yes it waits max. 5 min for synchronization pulses from the GPS 
receiver. Otherwise, the internal time is taken for measurements. 
5. The Pulse LED on the Instrument will start to blink at the reception of 
synchronization pulses. For LED functions see LEDs Time Sync. 
Handling of Date/Time in the Instrument 
There are two ways for changing date/time: 
• Hard change: Date/time (used for timestamps of measurement values) are set to 
the actual time immediately 
• Smooth change: Measurement date/time are slowed or accelerated a little bit until 
they reach the actual time 
Changing Date/Time: No Measurement is Active 
When no measurement is running, then time changes by GPS or software are always 
done immediately. 
Changing Date/Time during a Measurement 
During a measurement only smooth time changes can be done. 
When the GPS signal becomes available during a measurement, then the system time is 
set immediately and the measurement time adapts slowly (±0.01 %) to the new system 
time. This provides a correction of max. 8.64 seconds per day. The error for the power 
frequency measurement is <0.005 Hz at 50 Hz and <0.006 Hz at 60 Hz (IEC61000-4-30 
5.1.2 requires that the measurement uncertainty never exceeds ±0.01 Hz). 
If the user wants to adjust date/time of the instrument via the software then he gets the 
following selection menu: 
• Smooth time adaptation 






   1 
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